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SOIL PRESSURE CELL MEASURES 
ACCURATELY TO TENTH OF POUND 

By A. T. GOLDBECK, Engineer of Tests, Bureau of Public Roads. 

HE soil pressure cell re- 
ferred to in this arti- 

cle was developed by 
the writer in collaboration 
with Mr. E. B. Smith, senior 
assistant testing engineer, and 
others connected with the lab- 
oratories of the Bureau of 
Public Roads. 

Numerous applications of 
the device have been made in 
connection with the experi- 
mental work of the bureau, 
such as the determination of 
the distribution of concentra- 
ted loads through sand fills, 
the measurement of the pres- 
sure of concrete against 
forms,? the measurement of 
the pressures transmitted 
through road surfaces to sub- 
grades,’ and the measurement 
of pressures exerted upon re- 
taining walls. 
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VERTICAL SECTION 

DIAPHRAGM CELL FOR DETERMINING SOIL PRESSURE 

US OFFICE OF PUBUC ROADS AND RURAL ENGS 

SCALE Fut Sze 

FIG. 1.—DIAPHRAGM CELL FOR DETERMINING SOIL PRESSURE. 

(3) 

INDICATING APPARATUS, SHOWING HOSE CONNECTIONS TO THE SOIL 

PRESSURE CELLS BURIED UNDER A CONCRETE ROAD. 

At the suggestion of Mr. Charles H. Paul, assistant 
chief engineer of the Miami conservancy district, the 
bureau, in cooperation with the Miami conservancy 
ee conducted an extensive series of tests to de- 

termine the pressure exerted by a hydraulic fill, the 
tests being made in a standpipe 41 feet in height and 
30 inches in diameter.t| The device has since been 
adopted by the conservancy district to measure the 
pressures in their hydraulic fill dams, with results that 
follow very closely the typical curves resulting from 
the tests conducted by the bureau.’ The results of 
these tests have demonstrated that material such as 
is used in the core of a hydraulic fill dam acts as a 
perfect fluid durmg the early stages of settlement, 
but that it loses its fluid qualities as consolidation 
proceeds. 

In a paper on “Hydraulic Fill Dams”’’ presented 
before the American Society of Civil Engineers on 
May 5, 1920, Mr. Allen Hazen refers to the use of this 

apparatus by the Miami conservancy district, and 
raises a question as to the accuracy of the instrument. 

1 The Distribution of Pressures through Earth Fills, Vol. X VII, 1917 Proceedings 
of A. S. T. M. 

2 Public Roads, Vol. 2, No. 23, March, 1920. 
3 Public Roads, Vol. 1, No. 12 April, 1919. 
4 Tests to Determine Pressures due to Hydraulic Fills, Engineering News-Record, 

Apr, 18, 1918, p. 758. 
® Study of Pressures in Hydraulic Dam Cores, Engineering News-Record, Dec. 

25, 1919. 



4 

Handle to be je plced 
ver. center of gravity 
be apparatus 

small annular space be- 
tween ring D and disk A 

ORY CELL 

Plate for reinforcing 
brazed to 4 pip 

TANK 
air tight under 150 Ibs 
pressure 

Drill ahd Top If Break 
icyclq 

13) ahmpihe tom) 

FIG, 2—MOUNTING OF SOIL PRESSURE INDICATING APPARATUS FOR USE WITH DIAPHRAGM CELLS. 

For the benefit of those who are not familiar with the soil pressure 
cell mentioned by Mr. Hazen, it may be well to describe the instru- 
ment and its applications before entering upon a siete of the 
tests which confirm its accuracy. 

The measurement of pressures transmitted through granular mate- 
rials has always been a difficult one, primarily due to the fact that 
the measuring instrument must be capable of indicating such pres- 
sures with but an infinitesimal movement of the instrument itself 
The slightest motion of the weighing face disturbs the soil so that the 
pressure originally existing may be changed considerably at the instant 
the measurement is made. Any instrument to be successful for this 
purpose must be capable of measuring pressures with practically no 
motion and the soil pressure cell mentioned by Mr. Hazen fulfills this 
requirement. 

PRINCIPLE OF ACTION. 

The principle of its action may best be understood by referring to 
the cross section drawing shown in figure 1. The underlying idea 
of the device is to equilibrate the external earth pressure on the 
weighing face by means of internal air pressure, detecting the instant 
at which equilibration takes place through the breaking of an electri- 
cal circuit within the instrument and at that instant noting the air 
pressure required to overbalance the earth pressure. 

Referring to figure 1, the soil-pressure cell is seen to consist of a 
cast-iron base C, 54 inches in diameter, in the center of which is 
cemented a steel button #. Bakelite cement is used for this pur- 
pose for the double reason that it is an insulator as well as 
acement. A thin brass diaphragm, as thin and flexible as a sheet 
of paper,is stretched across the base ( and is held in place by the 
malleable cast-iron ring D. This diaphragm is clamped between 
two cast-iron disks, A and B, the lower disk, B, bearing on the 
button £. To protect the cell from moisture and to prevent the 

the return circuit. 

from becoming clogged 
with soil, the top of the cell 
is covered with a brass dia- 
phragm like that between 
disks A and B, and the 
entire instrument is coated 
with a layer of cheesecloth 
cemented with a blown-oil 
asphalt. Blown oilis used 
for this purpose because of 
its comparative nonsus- 
ceptibility to temperature 
change. Agalvanized-iron 
pipe connects the pressure 
cell with a small tank of 
compressed air which is 
placed in a portable indi- 
cating box containing 
pressure gauges for reading 
the air pressure within the 
cell. An insulated elec- 
tric wire is led through 
this pipe to the button £, 
and the pipeitself furnishes 

Asmall dry cell and 

for 

rec Leeds xz 
jole 

Elect 

“[_Hole for 
Air Hose 

a miniature electric light are the only 
other electrical equipment required. 

FIG. 3.—PIPE 
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INDICATING BOX 
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a © 

the air to flow into one side of the pipe line, 
the other end being open. If water is pres- 
ent pressure will be indicated in the air line, 
due to the head of water. The mere fact that 
water is presert, however, does not necessa- 

rily spoil the readings of the apparatus for, 
by the use of a double pipe line, the operator 

CAE PCE can cause the water to mount into one side 

of the line while he is taking his readings, 
which are thus not impaired by the presence 
of the water. 

1 

ats] HE elo he 

of eee a 
\ 

The operation in taking readings is to open 
the control valve on the pressure tank, thus 
allowing the air to flow very slowly into the 
pressure cell. As long as the cast-iron disk 

os, \s: 

i \; MH 

‘a ‘ 
v4, i EE 

}_ 

i 
EEE HA B in figure 1 is in contact with steel button 

E, this fact will be indicated by the burn- 
ing of the small electric light in the indicat- 
ing box. At the instant, however, that the 

EE i iS 
air pressure within the cell slightly exceeds 

scene 
il L\ | \| 

\ \ the soil pressure acting on the outside of the 
cell an exceedingly small movement of plate 
B takes place and it is raised out of contact 

N 
‘ 
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N 
Q 

: 
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N 
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Q 
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.: with steel button #; the electric light is 
extinguished and the operator immediately 

a 

1 | HH 
reads the pressure on one of the test gauges 
in the indicating box. This records the air 
pressure within the cell, which necessarily 

. =S5 TOP 
I :: 

equals the earth pressure acting on the cell. 

A 

At the same instant the operator releases the 
air pressure within the cell, for at no time 
should he allow the air pressure to exceed the 
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FIG. 4—CURVES SHOWING MOVEMENT OF UPPER DISK OF SOIL PRESSURE 

CELL AFTER BREAKING ELECTRICAL CONTACT. CELLS BURIED IN 30-INCH 

MOIST SAND FILL. 

The indicating box used with this pressure cell is 
shown in figure 2 and in the photograph on page 3. 
Control valves are also placed in the air line, which 
very delicately regulate the flow of air from the tank 
into the pressure cell. 

METHOD OF MEASURING PRESSURES. 

Let it be supposed that this instrument is to be 
used for measuring the pressures back of a retaining 
wall. The cells are first mounted securely against 
the wall with their weighing face placed toward the 
earth fill. It is, of course, necessary to mount the 
cells before the fill is in place. The pipe connections 
are led up to an accessible position, and if the cells are 
to remain in place and the readings continued over a 
long period, it is desirable to use a double pipe con- 
nection as shown in figure 3. Should any water collect 
in the pipes through condensation or leakage, this fact 
can be determined very readily merely by allowing 
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Ft soil pressure by more than 0.1 pound per 

square inch, since by so doing the accuracy 
of future readings would be impaired. 

It was several years before means could 
be devised for proving the accuracy of the 
results obtained where measurements of pres- 
sure of granular materials were made, al- 
though it was a comparatively easy matter 

to prove the accuracy of the instrument when used in 

liquids or semiliquids. The method pursued in check- 

ing these results for granular materials consisted in 

measuring the movement of disk B during the breaking 
of electrical contact. For this purpose a special set-up 

of the instrument was employed as shown in figure 5. 

The cell was placed flush with the surface of a reinforced 
concrete floor and 3 feet of sand was placed over the cell. 

In place of the wire ordinarily used in the pipe line lead- 

ing to the ceil a brass rod having an ivory tip bearing 

on the movable disk of the cell was employed. The 

other end of this rod bore on the plunger of an Ames 

dial reading movements of 0.0001 of an inch. Con- 

centrated loads were placed on a bearing block resting 

on the sand fill over the cell and thus definite unit pres- 
sures were transmitted to the cell. Air was introduced 
and simultaneous readings of the air pressure in the cell 
and movements of the moyable diaphragm were re- 
corded at the breaking of electrical contact, and also 
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FIG. 5—APPARATUS FOR MEASURING ERROR IN SOIL PRES- 

SURE CELLS DUE TO SMALL MOVEMENT REQUIRED TO 

BREAK ELECTRICAL CONTACT. 

after contact was broken. The curves in figure 4 show 
these simultaneous readings. The double circle shows 
how much movement took place in the instrument up 
to the point of breaking electrical contact, and the 
circles to the right of the double circle indicate the 
movements after the breaking of electrical contact. 
Before electrical contact is broken the soil pressure is 
counterbalanced by the internal air pressure plus what- 
ever pressure exists on steel button #. After contact 
is broken within the cell the air pressure alone counter- 
balances the soil pressure and, therefore, it is known 
definitely how much increase in internal pressure is 
required to produce definite movements of the movable 
disk. 

It will be noted that the movement required to 
break electrical contact for external pressures up to 
about 15 pounds per square inch is less than 0.0001 of 
an inch and for low pressures is only 0.00001 of an inch. 
It will also be noted from the curves that in general less 

than 0.1 of a pound per square inch increase in pressure 
is required in order to move the disk against the earth 
pressure 0.0001 inch or less. The small increase in 
pressure necessary to produce the exceedingly small 
movement of the diaphragm required in breaking elec- 
trical contact is the error of the instrument, and this is 
not more than 0.1 of a pound per square inch, since in 
general less than 0.0001 inch movement is required to 
break electrical contact. 
_ The results of these tests have convinced us that the 
instrument gives thoroughly reliable results in granular 
materials, such as densely compacted sand, as well as 
in liquids and semiliquids. It has also been demon- 
strated that it is sufficiently rugged to withstand field 
conditions, and it might very readily be applied to 
obtain useful data on many types of construction. 
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ILLINOIS BUILDS ROADS DESPITE CAR SHORTAGE. 

The Division of Highways of the State of Illinois 
in a bulletin issued recently claims that the work 
accomplished in the State this year is far in excess of 
that done by any other State with the exception of 
Pennsylvania, which is making about the same 
progress as Illinois. . 

The division considers its progress under the exist- 
ing serious economic conditions to be fairly satis- 
factory, yet it believes that if contractors could get 
delivery of materials as required, easily twice as much 
pavement could have been laid during the same period, 
without any additional expense to the State for super- 
vision and with very little additional overhead expense 
to the contractors. 

It is asserted that the work under way in the State 
requires approximately 450 cars per day. Assuming 
that it takes 10 days for a car to make a round between 
the source of supply and the point of delivery of the 
material, it would be necessary to place in this service 
4,500 cars for the entire season, which gives a startling 

idea of the magnitude of the difficulties involved under 
present conditions in obtaining cars for road work. 

More than 40 contractors, many of them with two 

and several with. three or more paving machines, 
have been in readiness since the early part of the 
season to carry on this work. The conditions have 
been such that practically none of them have been 
able to operate more than one machine at a time. 

It is not possible to predict how much of the 350 
miles of uncompleted contracts can be finished this 
year; but unless conditions should become worse than 
they are at present, it is anticipated that the end of 
the season will find most of the small contractors 
showing completed sections, while the large contrac- 
tors will have a very substantial part of their work 
done. If the entire system can not be completed, 
there will at least be many stretches of completed 
pavement 15 to 20 miles in length and several from 70 
to 100 miles in length. 

Where it is impossible to get materials for surfac- 
ing, the division is proceeding with grading work and 
the construction of small bridges and culverts. In 
many places there are heavy fills to make, which 
require at least a year’s time for settlement before the 
pavement can be laid. This work, as well as tha 
bridges in connection with the grading, is well under- 
way. With the heavy grading completed, the State 
can proceed under better economic conditions, which 
must come sooner or later, to build continuous pave- 
ments, which otherwise would not be possible if it 
were necessary to delay the pavement work in order 
to permit grading to settle. 

In view of these accomplishments the division feels 
that the progress made thus far this season is all that 
could be expected. 



SHIFTING SAND STOPPED WITH OIL 

ON OREGON FEDERAL AID PROJECTS 
By A. F. MORRIS, Highway Engineer, U. S. Bureau of Public Roads. 

N THE construction of the 
Columbia River Highway 
from Pendleton in eastern 

Oregon to Astoria at the mouth 
of the Columbia River, the en- 
gineers of the State highway 
department have encountered 
more unusual engineering diffi- 
culties to the mile than can be 
found on any other road in the 
Northwest. 
From The Dalles to Astoria 

the road has now been graded 
and paved over practically the 
entire length and has become 
nationally famous as a scenic 
highway. Nearly 17 miles of 
this section of the road extend- 
ing from The Dalles to Mosier 
has been constructed with Fed- 
eral aid. 

At The Dalles occurs a very 
marked change in the nature of 
the country. Down the river 
to the west the hillsides are 
covered with trees, shrubs, and 
wild flowers and in the ravines 
crystal-clear streams of spark- 
ling water from the melting 
snows of the Cascades tumble 
over the cliffs in beautiful 
waterfalls. 

To the east, along the river 
is a barren waste of sand and 
rocky, treeless slopes, while 
back from the river for miles 
and miles on both sides extend 
vast wheat fields. As most of 
the population of the country 
is located on this plateau the 
early roads naturally were con- 
structed there, with short con- 

necting roads from the main 
east and west highways, 
through convenient intersect- 
ing canyons, to the shipping 
points on the railroad which 
followed a water grade along 
the river. 

The location of these early 

roads was justified by the 

USE OF OIL ON ROADS TO CONTROL SHIFTING SAND. TOP—THE EFFECT OF WIND 

ACTION ON UNPROTECTED FILL SLOPES AT BLALOCK, IN-GILLIAM COUNTY, OREG., ON 

FEDERAL-AID PROJECT NO. 24. CENTER—NEWLY GRADED SECTION OF FEDERAL-AID 

PROJECT NO. 37, NEAR CELILO, WASCO COUNTY, OREG., COVERED WITH STRAW AND 

STABLE MANURE. BOTTOM—NEWLY GRADED SECTION OF FEDERAL-AID PROJECT 

NO. 25, AT SHERMAN, OREG., BEFORE OILING. NOTE THE DEEP RUTS THROUGH 

THE SAND. IN THE UPPER LEFT OF THE PICTURE IS SHOWN A PORTION OF THE 

SAND HILL WHICH WAS OILED BY THE RAILROAD COMPANY, 
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OILING RIG ON FEDERAL-AID PROJECT NO. 25, AT DAY, SHERMAN COUNTY, OREG., IDLE 

FROM LACK OF OIL. 

existing conditions. They best served the local 
needs, and through traffic, before the day of motor 
vehicles, had not become a governing factor in high- 

way location; but when the choice of a route for the 
eastward extension of the Columbia River Highway 
was made, the matter of grades and alignment had 
become of major importance. It was, therefore, 
decided to continue the water grade up the Columbia 
and overcome the many obstacles to be encountered 

in such ways as could be devised. 

FIGHTING THE SAND DUNES. 

For years the railroad company has fought the sand 
dunes along its lime. The Columbia River each year 
brings down deposits of sand and silt at the time of 
high water, which occurs in the month of June, when 
tributaries are swollen by melting snows. When the 
waters recede and the flow of the stream becomes 
normal, these sands are left exposed, to be picked up 
by the winds which blow almost constantly during 
the summer months, generally upstream, depositing 
it in sand dunes similar to those found along the ocean 
beach. 

These dunes are constantly shifting and various 
means have been tried to keep them off the tracks: 
Low wooden barriers, similar to snow fences, were 

tried to deflect the sand, and a force of men was 

employed to clear the track with shovels. These 
sand fences proved inefficient and other means were 

tried with but little effect until it was proposed to 
sprinkle the tracks and near-by dunes with crude oil. 
This treatment has proved entirely satisfactory, and 
has completely stopped the movement except where 

the oiled surface has broken up or new dunes have 
been formed by sand deposited from distant points. 
To one unacquainted with them it is difficult to realize 
the force of the winds which even carry sand from the 

opposite side of the river, in 
places a mile away, so that 
new dunes are constantly be- 
ing formed,which creep along 
with the wind until stopped 
by further applications of 
oil. 

Fifty-three miles of the 
new highway from The Dal- 
les eastward through this dif- 
ficult country is comprised 
in five Federal-aid projects. ° 
One short section of 2 miles 
from The Dalles to Big Eddy 
is a bituminous concrete 

road and is entirely com- 
pleted. The rest of the mile- 
age which is now under con- 

struction will be graded only 
under the present contracts. 

The total estimated cost of the 53 miles is nearly 

$1,000,000, half of which will be paid by the Federal 

Government. 
‘In constructing the new highway it has been neces- 

sary to cut through the banks of sand oiled by the 
railroad company, as well as many new banks which 
had not been oiled by the railroad forces. In other 
places, where there are no sand dunes, the soil consists 
of a volcanic ash as light and fine as flour. As fast 
as cuts are opened up and fills made in this light soil 
the wind cuts away the banks and whips out the fill 
slopes, and sand dunes creep into rock cuts, com- 
plately blocking the road. 

USE OF OIL IS EFFECTIVE. 

To stop the depredations of this mischievous wind 
some of the early work was covered with straw and 

stable manure, but while this method was fairly 
effective in protecting the fill slopes and the roadbed 
it did not afford the necessary protection to the cut 
slopes, nor did it stop the smothering inroads of the 
dunes in the cuts. 

Half measures failing it has since been decided to 
adopt the tactics of the railroad company and oil the 
slopes and shifting sands as far as possible on each 
side of the road. 

The equipment which is used to spray the crude oil 

consists of two supply tanks or drums, in which the 
oil is carried from the storage tank at the railroad 
siding, and a tractor which draws the oiling rig and 
supples the steam through a hose to the compressor 
tanks, which are carried on a trailer. The oil is heated 
by the steam and is forced through a hose with a 
nozzle consisting of a short piece of half-inch pipe. 
The steam atomizes the oil and sends it in a fine spray 
for 100 feet or more, depending on whether the spray 
is projected in the direction of the wind or against it. 



OILED SLOPES IN CUT AND FILL ON OREGON FEDERAL-AID PROJECT NO. 25, NEAR RUFUS, 

SHERMAN COUNTY. 

Spraying is generally carried on in the direction of the 

wind for obvious reasons. 
The accompanying photographs show the difficulties 

encountered and the means of overcoming them. The 
picture which shows the extent of the distribution of 
oil over the road side will be particularly interesting 
to eastern highway officials, who are having no end 
of trouble in getting the comparatively small quanti- 
ties of bituminous materials they require for main- 
tenance work. It may be added that the same con- 

ditions are seriously affecting the progress of this 
work. The shortage of cars has kept the supply of 
oil on hand always reduced to very small quantities, 
and the work is frequently halted by the total ex- 
haustion of the supply. Indeed, the seriousness of 
the situation is such.as to threaten the use of this most 
effective treatment entirely, and to force a return to 
the less adequate measures which have formerly been 
used, at least until the freight situation improves. 

Where sufficient oil is used this means of controlling 
the sand movement is very effective and it is believed 
that the cost will not be excessive, though exact 
figures are not at this time obtainable. 

MOTOR TRUCKS ON EASTERN FARMS. 

Bulletin No. 919, just issued by the Department of 
Agriculture, dealing with the above subject, contains 

a great deal of information which will be interesting 
to highway engineers. 

The bulletin is based on the experience with motor 
trucks of 753 farmers in the States of Maine, New 
Hampshire, Vermont, Massachusetts, Rhode Island, 

Connecticut, New York, New Jersey, Pennsylvania, 
Delaware, and Maryland. 

The farmers own. trucks of all sizes and types from 
those of one-half ton to five tons capacity. The rated 
capacity of very few of the trucks is over 2 tons, 
however, and nearly half are of 1-ton{size. 
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Only 18 per cent of the 

farms are less than 5 miles 

from market, and nearly one- 
fourth are 20 miles or more. 

In the opinion of the owners 
of these trucks the principal 

advantage of a motor truck 
is In saving time, and the 
principal disadvantage is 
“poor roads.”’ 

On the average it is reported 

that there are about eight 

weeks during the year when 

the roads are in such condi- 

tions on account of mud and 
snow, ete., that the trucks can 

not be used. Three-fourths 

of them usually travel on 

roads that are all or part dirt. 
About one-fourth of the men have changed their 

markets, for at least a part of their produce, since pur- 
chasing trucks. For those who have changed their 
market, the average distance to the old market was 
7 miles, and the average distance to the new market is 
20 miles. 

According to: owners’ estimates, each of the trucks 
travels an average of 3,820 miles per year and is used 
on 173 days per year. 

Most of the owners of one-half and three-fourth ton 
trucks prefer pneumatic tires, the owners of the 1-ton 
trucks are about evenly divided in their preference, 
but most of the owners of trucks larger than 1 ton 
prefer solid tires. 

Over two-thirds of these trucks had not been out of 
commission when needed for a single day during the 
year covered by the reports, and nearly the same 
proportion of the owners stated that they had not lost 
any appreciable time on account of motor and _ tire 
trouble, breakage, etc. However, about 1 truck in 
30 had been out of commission 10 days or more. 

Return loads are available according to the reports 
for only about one-fourth of the trips. 

The average cost of operating the trucks of various 
sizes, including driver’s wages, as well as the strictly 
operating charges, was 50.4 cents per ton-mile for the 
one-half-ton trucks, 33.8 cents per ton-mile for the 
three-fourth-ton trucks, 25.8 cents for the 1-ton 
trucks, 24.2 cents for the 14 and 14 ton class, and the 
2-ton trucks cost 18.2 cents per ton-mile. 

In the above data the drivers’ wages included were 
50 cents per hour, gasoline and oil cost from about 2 
cents per mile for the one-half-ton truck to nearly 4 
cents per mile for the 2-ton truck; tires cost 1.6 cents 
per mile for one-half-ton and 2.5 cents for 2-ton trucks. 

Only one per cent of the whole number of replies 
gave the saving of expense as the principal advantage 
derived from the use of trucks instead of horses. Two 
per cent regarded the superior convenience of the truck 
as its principal advantage; 2 per cent thought that the 
ability to reach better markets was their crowning 
advantage; 3 per cent looked upon the saving of horses 
as the best reason for the use of the trucks; but nearly 
all, 91 per cent in fact, gave as the principal advantage 
“the saving of time.” 



BRITISH ROAD CONDITIONS 

AND HIGHWAY ADMINISTRATION 

so radically from the system of government 
under which Americans live that it is especially 

important that one who wishes to understand the 
methods of highway administration should first 
acquire a working knowledge of the system of govern- 
ment 

The American who interests himself in French high- 
way methods is struck immediately by the close 
parallelism between the American and French govern- 
mental divisions. The national government of both 
countries is a federal government, a government of 
federated states or departments which, however, in 

matters of purely state importance have sharply 
defined powers of government reserved to them. 
The departments in turn include subordinate govern- 
ments of the arrondissement, and the commun, which 

correspond very closely to the American counties and 
townships. 

No such close parallelism appears when one comes 
to compare the governments of the British Isles and 
the United States. The greatest difference, perhaps, 
lies in the fact that there is no counterpart of the 
American State, unless the countries of England, 

Scotland, Ireland, and Wales may be so considered. 
Territorially, this comparison may serve, but from the 
standpoint of government there is no likeness what- 
ever. Below the government of the Crown the largest 
subdivision of the government is the administrative 
county. These do not coincide territorially with the 
ancient counties, which, however are still the basis of 

the system of parliamentary representation. For 
practical purposes a number of these ancient counties 
have been combined to form larger administrative 
counties. Thus though there are in England and 
Wales 253 county areas, there are only 62 administra- 
tive counties. The latter correspond roughly in size 
and authority to the counties of the United States. 

The administrative county is governed by an 
elected county council, which has jurisdiction over all 
places within its area with two exceptions; namely, 
county boroughs and the quarter sessions boroughs. 

All boroughs, territorially, are parts of the adminis- 
trative counties, but in matters of government only 
one of the three classes of boroughs is entirely subor- 
dinate to the administrative county. The three 
classes are known respectively as county boroughs, 
quarter sessions boroughs and noncounty boroughs. 
The distinction is largely one of population, though 
prior denomination as a county is one of the reasons 
for the independence of certain county boroughs. 

| OCAL GOVERNMENT in the British Isles differs The county boroughs are governed by a borough 
council, which is independent of the county council, 
and practically of coequal rank. In this respect 
they are similar to certain cities of the United States 
such as New York, Philadelphia, Baltimore, and 
St. Louis, which either are independent of county 
control, or occupy an entire county. The quarter- 
sessions boroughs govern themselves in certain matters, 
but in the control of highways are subordinate to the 
county. The third class of boroughs, the smallest 
ones, known as noncounty boroughs, are in all things 
subordinate to the administrative county, and are 
“rated” or taxed for all county purposes. 

The boroughs are urban centers. Before 1848 there 
was, outside of these municipal boroughs, no district 
government. In that year the whole of England and- 
Wales (subsequently also, Scotland and Ireland) was 
divided into local government districts. These dis- 
tricts now constitute the prevailing subdivision. 
They are either urban or rural. Urban districts 
include boroughs and places which were formerly 
under the jurisdiction of local boards or improvement 
commissioners; and it follows therefore that the 
borough councils of county borgughs have the powers 
and duties of urban district councils as well as those of 
county councils. The closest American parallel to 
these districts whether urban or rural are the New 
England townships. 

The parish, originally a subdivision of the church 
government, now constitutes also the smallest sub- 
division of the government of the State. By the act 
of 1894 it is provided that parishes with a population 
exceeding 300 must elect a parish council. If it has a 
population of 100 or upward, the county council is 
bound to order the election of a parish council if the 
annual parish meeting so resolves. Where there is no 
parish council its powers are exercised by the parish 
meeting itself. Two or more parishes may be grouped 
under a common parish council by order of the county 
council, if the parish meetings of each parish consent. 
An annual parish meeting must be held within seven 
days before or after March 25; and, if there is no parish 
council, there must be at least one other parish meet- 
ing in the year. No American governmental sub- 
division compares closely with these parishes; though 
the parishes of South Carolina have a similar origin, 
and somewhat similar functions. In urban districts 
separate parish councils are not elected, but most of 
the powers of the parish council may be conferred on’ 
the district council, and in cases where the parish and 
urban district are conterminous, all the powers of the 



parish council belong to the district council. One 
body may, therefore, in some cases, exercise the powers 

of the county council, the district council, and the 

parish council, but in most rural districts the three 
coexist with separate powers. 

CLASSIFICATION OF ROADS. 

All roads in England and Wales outside of London 
and county boroughs are at present classified roughly 
as— 

1. Main roads, which may be situated in non- 
county boroughs, urban districts, or rural dis- 
tricts, and 

2. Roads other than main roads (generally 

called ‘‘District roads’’) in noncounty boroughs, 
urban districts, and rural districts. 

In county boroughs and in London roads are not 
subdivided as between ‘‘main”’ and ‘‘district’’ roads. 

In Scotland the classification is— 
1. Roads in urban areas, cities, and burghs. 
2. Rural roads. 

The designation ‘‘main roads” does not necessarily 
mean that such roads are ‘‘important roads,” but 
merely that the cost of maintenance is paid for out of 
county ‘‘rates” or taxes which are levied not only on 
rural districts, but also on the noncounty boroughs 
and urban districts in the county. Most main roads 
are those which were formerly turnpikes, but any 
road can be declared to be a main road by the county 
council on the application of ‘a district council. In 
similar manner any main road may be ‘‘dismained,”’ 
in which case it reverts to the status of a district road. 

In reality it will be seen that there is at present in 
the British Isles no classification of roads upon the 
basis of importance. The classification as between 
“main” and “district”? roads is merely a division 
upon the basis of control. 

However, the newly created roads department of 
the ministry of transport is now engaged in acquiring 
from the various governmental subdivision the nec- 
essary data as to the character of the roads within 
their respective limits upon which a true “importance 
classification” will be based. According to the cir- 
cular of the ministry of transport ‘the classification 
is to be made on the basis of the relative importance 
of the various highways for general traffic purposes, 
and regard will be had to the consideration whether a 
road proposed to be classified is an important arterial 
route for through traffic or possesses more than local 
importance.” The roads will be divided into three 
classes designated, first class, second class, and third 

class. No precise definition can yet be laid down as 
to the roads which will be included in the respective 
classes, but it is stated that streets in county bor- 
oughs will not be considered for classification as first 
or second class. After the basic data has been 
acquired from the counties and districts, traffic 
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censuses will be taken at points designated by the 
ministry, and upon the basis of this data and the 
recommendation of local officials the final classifica- 
tion will be determined by the ministry. 

ADMINISTRATION OF HIGHWAYS. 

Prior to 1909 there was no national agency em- 
powered to exercise control over the highways of the 
British Isles. In that year the road board, a national 
agency, was constituted and empowered to assist the 
local authorities in the construction of roads with 
grants from the national treasury. The particular 
projects to be assisted were left to the discretion of 
the road board, as was also the amount of the Goy- 

ernment contribution, except that the act creating 
the board expressly prohibited the granting of 
national funds for maintenance. 

In its first report the board defined the character 
of works which might receive its assistance as follows: 

1. Reconstruction of important roads, the 
condition of which is exceptionally bad and can 
not be improved without reconstruction. 

2. Widening of important roads which are 
dangerously narrow. 

3. Surfacing with granite, basalt, or other suit- 
able material treated with tar or other bitumi- 
nous compound by some approved method, main 
roads or important district roads which already 
have adequate foundations, especially those on 
or just beyond the outer fringe of large towns 
which have to carry a heavy traffic without aid 
from rates of the towns served by the roads. 

4, Opening out of dangerous corners 
alterations of dangerous curves. 

5. Alteration, where possible at reasonable cost, 
of steep and dangerous gradients. 

6. Strengthening or reconditioning of weak 
bridges, which seriously limit the use of commer- 
cial transport or roads of first-class importance. 

7. Construction of new by-pass roads to avoid 
villages on main roads or important district 

. roads where the conditions are exceptionally 
dangerous. 

8. Acquisition in urgent cases where building 
is imminent of vacant land required for future 
widening of roads, especially in urban or suburban 
areas. 

and 

PROCEDURE TO OBTAIN NATIONAL AID. 

Local authorities desiring grants of national funds 
for road work in contemplation were required to sub- 
mit to the road board a general statement indicating 
the works for which assistance was desired. The 
statement was not usually treated as a formal appli- 
cation, but was followed by an interview between the 
board and representatives of the county council, at 
which more or less definite arrangements as to the 



amount of the grant were decided upon. The county 
council were then required to submit detailed plans, 
specifications, and estimates, upon the receipt of which 
the road board submitted the case to the treasury for 
sanction, and made formal announcement of the grant. 
The construction when it was finally begun was subject 
to the approval of the road board. 

In addition to this work in connection with the 
supervision of nationally aided construction, the road 
board, during the 10 years of its existence as a separate 
body, also undertook other helpful works, such as the 
standardization of the sizes of broken stone, and the 

operation of a testing laboratory for bituminous and 
nonbituminous construction materials. 

In 1919 all the powers of the road board were trans- 
ferred to the newly created ministry of transport, 
which was also empowered and directed to authorize 
the expenditure of national funds for maintenance 
purposes. The procedure to be followed in the grant- 
ing of national funds is apparently unchanged. 

LOCAL ROAD ADMINISTRATION. 

England and Wales.—While the national authority, 

which is now the ministry of transport, exercises 
supervision over the construction and maintenance 
of roads upon which national funds are expended the 
actual work of construction or maintenance is per- 
formed under the direction of the county councils; 
and, indeed, the immediate control of all road work in 
the British Isles is vested in local authorities. 

The ‘‘main”’ roads, previously defined, are paid for 
out of county taxes, and in general are constructed 
and maintained by the county councils, but it does 
not always follow that the actual work is performed 
by county officials. Some main roads in urban areas, 
usually called ‘‘claimed urbans”’ are main roads which 
the urban district authority has claimed under statu- 
tory power to maintain by its own staff, charging the 
cost against the county council. These are roads which 
existed, as main roads (of which half the cost was 

then paid out of county taxes), in urban areas, before 

the passage of the local government act of 1888. 
Other main roads in urban areas and also some main 

roads in rural districts are maintained by the district 
councils by arrangement with the county councils. 
There is no uniform policy or system throughout the 
country, the local authorities concerned having been 
allowed to settle the matter according to their local 
circumstances and views. 

Broadly speaking, however, 
except: 

1. Main roads in claimed urbans, 
2. Main roads in some counties, such as Yorkshire 

(West Riding), in which the work of maintaining 
the main roads is generally left to district councils 
subject to some general supervision by the county 
surveyor, and 

most main roads, 
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3. Some main roads in large urban areas are main- 
tained not only at the cost of the counties but also 
directly by the county surveyor and the staff of the 
county council. 

District roads are maintained by the council of the 
borough, urban district, or rural district in which they 
are situated, payment therefor being generally made 
out of taxes locally levied, with assistance in some few 
cases of payments by county councils out of county 

rates. 
Highways in county boroughs are maintained by 

the municipal authority out of local taxes; and roads 
and streets in the city of London are maintained by 
the Corporation of London. In the administrative 
county of London the work is under the supervision 
of 28 metropolitan borough councils, each of which has 
a borough surveyor and staff. The cost of mainte- 
nance in each borough is paid for out of rates levied 
exclusively upon the borough concerned. 

Scotland.—In Scotland the sytem of road adminis- 
tration as regards rural roads is more uniform than in 
England and Wales. 

Roads in urban areas, cities, and burghs are main- 
tained by the municipal authorities of these areas 
exclusively out of local rates. 

Rural roads are maintained in one or two counties 
by the county council, but in most counties by district 
committees of the county council. These district 
committees, although their aggregate expenditure is 
subject to the general financial control of the county 
council through a statutory committee known as the 
county road board, are entirely independent of each 
other and free from any interference or control from 
the county council in the practical conduct of their 
work. Each committee has a surveyor who looks after 
the roads in its district, and the cost of maintainance 
is raised by rates levied exclusively upon the taxpayers 
of the district. 

For all practical purposes, therefore, districts are 
treated as though they were counties, and in Scotland, 
where many counties are very large and sparsely © 
peopled, there is a good deal to be said for the division 
of the county into districts. The Scottish system has 
this advantage over the English system—that all 
roads in a district are under one authority, who can 
regulate their expenditure on each road according to 
its importance, and adjust their annual expenditure 
more easily. It has all the disadvantages which 
everywhere accompany the subdivision of road 
authority into small units. | 

Ireland.—The system of road maintenance in Ireland 
differs from that in operation in England and Scot- 
land. Outside urban districts, the roads are main- 
tained by the county surveyor, who is employed by the 
county council. Rural districts do not have a sep- 
arate highway surveyor or highway staff, but they 
have joint control with the county council over 



expenditures. All expenditures on roads in a given 
rural district, however important the road may be, 
must be proposed in the first case, by the rural dis- 
trict council, and then confirmed by the county 
council. If the rural council is not willing to propose 
the expenditure the county council can not authorize 
its surveyor to spend the money. ‘This system of dual 
control is a great obstacle in the way of the improve- 
ment and proper maintenance of roads in Ireland. 

SOURCES OF FUNDS. 

Revenues to be expended solely by local authorities 
for the maintenance and repair of highways are de- 
rived from the following sources: 

1. General or special district taxes levied upon 
the same basis as the poor-law rate, but with the 
difference that agricultural land, railways, canals, 
tithes, and tithe-rent charges are assessed at only 
one-quarter of their poor-rate valuation. 

2. National contributions under the agricul- 
tural rates acts. 

3. Subventions from the exchequer contribu- 
tion account of one-half the salaries of the local 
government board. 

4. The proceeds of any district property. 
Funds of the third class named constitute the bal- 

ance which remains in the Government grants to each 
county after the services to which it is applied are 
paid for. In 1888 when it was first established in its 
present form, this balance was understood to represent 
one-half of the cost of maintenance of main roads, but 
owing to gradual increases in the prior charges on the 
fund,’ the amount of the balance has decreased in all 
counties, and in at least one has entirely disappeared. 
The amount of the balance which remains varies, 
therefore, in different counties, amounting in a few 
cases to more than the total main-road expenditure, 
while in the majority of cases it is insufficient to pay 
50 per cent of the cost of the main roads, and in one 

case no balance is available after the prior charges 
have been met. After these charges the total balance 
of this grant generally amounts to a sum slightly 
exceeding 1,250,000 pounds sterling, or in American 
currency, at the rate of $4 to the pound sterling, 

$5,000,000. 
County and burgh authorities in Scotland receive 

each year from the local taxation account, £35,000, 
or $140,000. 

National contributions under the agricultural rates 
acts are not made specifically for roads, but each year 
some counties allocate sums out of these grants to the 
roads and bridges account. Sums so allotted are not 
defined and vary locally. 

The general or special taxes levied upon land and 
property are levied impartially upon all land in the 
county or district, and bear with no greater severity 
upon abutting land than upon other land in the county 
or district. 
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_ per pound sterling) $28,960,000. 

SOURCES OF NATIONAL ROAD FUNDS. 

The foregoing are the sources of funds for road 
purposes administered solely by local authorities. 
The funds dispensed by the road board in national 
grants to encourage construction were provided for 
by the development and road improvement funds 
act of 1909, and consisted of the revenues derived 
from a tax on motor fuel, and any surplus of license 
fees on carriages (including motor cars) beyond the 
yield of those fees in 1908. These were transferred 
annually from the exchequer to the road improve- 
ment fund, and, together with accretions due to 

interest and profit on investments, were devoted to 
the works aided by the road board. The receipts 
credited to the road improvement fund from the date 
of the passing of the act up to August, 1915, when, 

on account of the war, payments from the exchequer 
were suspended, amounted to £7,240,000 or (at $4 

The interest pay- 
ments continuing, the fund had grown by 1919 to 
£7,761,005. 

During the war various Government departments 
made contributions to local authorities in Great 
Britain and Ireland on account of extraordinary 
damage to public roads by public traffic, the amount 
of which up to October 31, 1918, was £2,730,912, or 

approximately $10,924,000. 
After the war, in 1919, a grant of £8,000,000 

($32,000,000) was voted by Parliament for the pur- 
pose of restoring roads in Great Britain damaged by 
extraordinary traflic durmg the war, and a sum of 
$1,200,000 was voted for a similar purpose in Ireland. 
These grants, however, were not specifically devoted 

to works of improvement. 

NEW SOURCE OF FUNDS PROPOSED. 

The motor fuel and carriage revenue payments 
from the exchequer having been suspended by war- 
time act, the road board, or as it now is, the roads 
department of the ministry of transport is left prac- 
tically without continuing funds. Accordingly, in 
1919, the matter of devising a scheme for the raising 
of national highway funds was referred to the de- 
partmental committee on the taxation and regula- 
tion of road vehicles. The problem is to raise an 
annual net revenue of approximately £7,000,000, 
which, after payment of the contemplated contribu- 
tions by the Central Government toward the main- 
tenance of first and second class roads will provide a 
sufficient sum to enable a substantial measure of new 
road construction and road improvement to be un- 

dertaken forthwith. 
The report of the committee, published this year, 

favors the abolition of the motor fuel tax and substi- 
tution of a single revised tax on all motor vehicles, 
to be levied in accordance with the following scale: 



RECOMMENDED SCALE OF MOTOR FEES. 

Class of vehicle. Suggested rate. 

£. 8. d. | Dollars. 
Motor cycles (up to and including 200 pounds weight) - -.----- 110 0 6.00 
Motor cycles (over 200 pounds weight)............-----.------ 32.040 12.00 
Motor cycles (with trailer or side car).................---.---- 40 0 16.00 
Other motor 3-wheelers (except electrical or mechanical or | 

other vehicles for invalids not exceeding 5cwt.in weight). - 40 0 16.00 
Motor bath chairs and other motor vehicles for invalids, not. 
excesding 5 hundted weight. seca. eee 2 a ee ew ose eiea 5 0 1.00 

Priv vate motor cars 2 (including 3-wheelers) weighing— | 
7 hundredweight or over, unladen, per pay (ies. iby ty 4.00 
With sini mum ofa eee. ee es as = see ee 65050 24. 00 

TPAIN CALS. een Se cot ee eee oe ee clees nats Sahn te tiree 1500 3.00 
Hackney vehicles: 

In metropolitan area and such other districts as ministry | | 
of transport may define— 

Heating CAPAC lO see est eine oe teense 15 0 0 60. 00 
Seating capacity 6-14. <= --. 2 -a eae eee a ees 30 0 0 120.00 
DENS CAPACI 15-20» oon sidiet ac einoeninin a anle elaine tents 45 0 0 180. 00 
Seating capacity21-20 seek. 22S eS ses oteiate wie aes einciesen | 60 0 O 240.00 
DOStINE GRDACILY Qi-deie iw ce cine =:0n\> Se sepal= = cis ele =e sa 722 0 0 288. 00 
Seating capacity over 32....-.------2---s-c-s2ee-reo=- 84 0 0 336.00 

In other districts— 
Seating capacity 1b 2.92 aa. soeaitees cose te aa ciaem ements 12 0 0 48.00 
eating capacity 6-14... - cnc. Sescsinncmseeieeins onset |} 24 0 0 96. 00 
Seating capascltyil5-20ues 27 0--eeeeeee eee eeree= = | 36 0 0 144. 00 
Destin’ Capacity 21-26%... =. amore een ence ne 48 0 0 192.00 
Seating capacityj27-82 22. aac aces eee laa eine ategee= 60 0 0 240. 00 
Heating capacity Oveloe semi eee ee ste cate ele aro 70 0 0 280. 00 

Commercial goods vehicles (motor trucks) (including 3- 
wheelers weighing 7 cwt. or over unladen): 

Not exceeding 12 hundredweight unladen weight.-......-- 10 0 0 40.00 
Over 12 hundredweight but not over 1 ton unladen. --.-..-. 16 0 0 64. 00 
Over 1 ton but not over 2 tons unladen.-..........-..-.--- 21 0 0 84. 00 
Over 2 tons but not over 3 tons unladen..........--------| 25 0 0 100. 00 
Over 3 tons but not over 4 toms unladen..-.........--.---- 28 0 O 112.00 
Over.4.tons unladen welghtcceaea-cees sce ce tee es costes BO aOmnO 120.00 
Any of the foregoing with right to draw trailer.........-.-- 32 0 0 38.00 
Other commercial and agricultural vehicles, motor trac- | 

COPS 4 J acduphe sok Se See Se See. ee ss ee 21°00 84.00 
Road locomotives and agricultural engines: 4 

Not overs tons unladon.se- Oe ees cea tte eee 25 0 0 100. 00 
Over 8 tons but not over 12 tons unladen.......-.--------| 28 0 0 112.00 
Over12 tons unladenuc’ 2235215 bi cesce cc deanseee ee see eee 30 0 0 120.00 

Agricultural tractors used solely for agricultural hauling: 
Over 24 tons but not over 5 tons unladen............----- 6 0 0 24. 00 
Over 5 tons unladen: 5 <i. 0 asanlokeee slain sr sctcsimiesmieese es 10 0 0 40.00 

1 Rate of eecnanee 1 pound ohne $4. 
2 Electrically-propelled private cars to pay only the minimum of6 pounds. Own- 

ers of private motor cars (not including motorcycles) who can show that the engine 
of their car was constructed prior to Jan. 1, 1913, to be entitled to rebate of 25 per 
cent of the tax. 

3 Additional. 
4 Including legally permitted trailers. 

The committee has recommended that fees collected 
in accordance with the above schedule, as well as 

drivers’ licenses and penalties for violation of the 
motor vehicle laws, less the costs of collection, be 
devoted to purposes of road construction and main- 
tenance. 

The objection to the tax on petrol has been that it 
did not cover the other liquid fuels, such as benzol, 

kerosene, paraffin, power alcohol, etc. A further point 
was that if it had been decided to go on with a fuel 
tax it would have been necessary to raise the rate from 
6d. (10 cents) per gallon for pleasure vehicles to Is. 
3d. (25 cents), and the commercial tax from 3d. 

(5 cents) to 7d. (12 cents), or if a flat rate were pre- 

ferred to 1s. (20 cents) all around. 

Though the petrol tax will be abandoned, if the 
committee’s recommendation is carried out, and 

though it is also recommended that the new tax be 
the sole tax collectable, replacing all local vehicle 
taxes, there is nevertheless a pronounced feeling, es- 
pecially among motorists, that the rates proposed are 
excessive, and there is likely to be a good deal of 
opposition to it. Compared with prevailing American 
license fees, the tax proposed for automobiles does 
seem excessive, but the rates for motor trucks appear 
rather moder ate, 
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NATURE OF LOCAL ADMINISTRATIVE CONTROL. 

As the county councils administer the main roads of 
the country it may suffice to describe the nature of the 
administrative control exercised by these bodies as 
typical of the character of local highway administra- 
tion in*general. 
A county council is composed of ordinary members 

elected for three years and aldermen chosen for six 
years by the whole council. The number of councillors 
was originally left to be fixed by the local government 
board, as were the electoral divisions, which were in- 
tended to be as nearly as possible equal in population; 
and both the number of members and the electoral 
divisions may be varied from time to time by the 
board on representation of the council. 

The aldermen are one-third of the number of coun- 
cillors, and apart from their longer term of office they 
have no special privileges. The council elects a chair- 
man and vice chairman who hold office for one year, 
but are usually reelected. The ordinary council meets 
only some four times a year, and so conducts its busi- 
ness chiefly by committees. These have charge of the 
administrative work and direct the permanent off- 
cials. The business of the council is to determine 
questions of policy and control the actions of com- 
mittees. But imasmuch as the council meets ordi- 
narialy only once a quarter, it is customary to delegate 
to the committees full powers to act in particular 
matters in order to expedite business. However, the 
power to levy taxes or raise loans can not be so 
delegated. 

Under the administrative control of the committees 
the county business is handled by a group of permanent 
officials, among whom are the highway officials, known 
as “‘surveyors,” headed by the county surveyor, who 
receives about $2,500 per year. He is assisted by a 
deputy engineer, at about $2,000 per year, an engi- 
neering assistant at $1,500, and three or more district 
surveyors, who receive about $1,500 per year. ‘These 
men are responsible for the engineering features of 
construction and maintenance. 

The contract system for building and maintenance 
is almost entirely done away with, the work being 

carried out by county forces. 
Convict labor is not employed on road work, and 

the only measure resembling the system of convict 
labor as it obtains in the United States is the use of 
so-called ‘‘casuals” or tramps who stay over night at 
workhouses, and are required in the morning before 
leaving, to break a certain quantity of stone for road 
purposes. This stone is sold by the workhouse 
authorities, and yields somewhat more than the 
expenditure upon the “casuals.” 

MILEAGE OF ROAD AND ROAD EXPENDITURES. 

According to the most recent reports, those for 
1913-14, there are 152,085 miles of road of all classes 
in England and Wales; 24,908 miles in Scotland, and 
59,150 miles in Ireland. 
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In England and Wales, and Scotland, the reported 
mileage is divided into classes according to adminis- 
tration as follows: 

ENGLAND AND WALES, 
Class of road: 

Main roads— Mileage. 
Urban districts and noncounty boroughs........ 4,366 
EAURAM ABELLA emt ne he Segre aiid: Sis. onde tina kgs 23, 833 

Other roads— 
Debanwiserictaey ress, | At 220 ee 11, 871 
PrOnireb Ey ariene Sf eee OS. nl alae ¢ Pade 4, 867 
RU CAs ate SO eo ne ae Ee 94, 628 

rmtis Teeminey purmlignis ss: cote. e. Ye PLOY Ee. 10, 304 
Roads in corporation of London... .. .. 1. 00s2--..52..- 2s 48 
Roads in metropolitan boroughs...................-..--- 2, 168 

Total in England and Wales. ...............0..... 152, 085 

SCOTLAND. Mileage. 
OsdeUnder COUNTY COUNCI Ba. se call is ayes cess fone 22, 664 
Riera MELTED OUITE H Ie cetan, FO Lite a ain sc aa toe 2, 244 

Poel mi scotiandses 2 oot) IT) Lily spend 24, 908 

No classification of the mileage of roads in Ireland 
is available. 

Expenditures for maintenance and improvements 
upon the whole mileage of roads in the Islands, from 
1909 to 1918, as far as these data are available, are 

tabulated in the following table. It should be noted 
that all works of maintenance are conducted by the 
local authorities, who also carry on certain work, such 
as resurfacing, widening, etc., which are classed as 
improvements, and may be regarded as construction. 

In addition to the works of improvement conducted 
by the local authorities with local funds, there are the 
works carried on with the assistance of road board 
grants, the character of which has already been 
described. 

STATEMENT OF ROAD MILEAGE AND REVENUES, BY YEARS, 

Mileage. Expenditures for improvements. 

7 £34! ae, ui Expenditures for maintenance by local 
authorities. 

y, 5 By Imperial Government. By local authorities. 
ear. 

England ~ -— 
ene Scotland.| Ireland. England England Rare 

Fi and Seotland. | Ireland. and Scotland. Treland. qa ANalése | Scotland. Treland. 
Wales. Wales. ae 

1 2 3 4 5 6 vf 8 9 10 11 | 12 13 
ee = = _ = vee = ae 3s eee Se | ne 

LO LO ee ears eee ee ASOOTS ATE eA 83 lee DS SSA ee ces, soe seelc ae ane eee le sees £416, 489| See col. 12-..| See col. 13 ..| £14, 162,641 | 2 £1,193,653 | 2 £1,068, 366 
NNCV UTE oe 2 cee ok Pee a) 150,671 | 24,816 | 58,334 LR 420 |e eee Eee Se «2h 585, 041 |....- dot eee: | der doreeeeoe | 114,612,962 | 21,242,755 41,080, 794 
IED ae Nae ee Ene es 151, 472 24, 816 58, 334 186,059 | £40,931 | £18,848 552, 936 |... .- do Petes GORsee. 114,724, 439 21,305, 003 | 41,144,711 
DOUG Te ee eee aE 151, 920 24, 859 58, 334 308, 031 45, 987 24,265 | 486,565 |....- GO=s guse sian 3): COL eee 115,382,185 21,347,491 41,163,878 
OS wee er Mite 152, 085 24, 908 58, 334 544, 608 64, 742 30, 363 562,598 |....- (ONG wate, SY es aoe do- 116,139,571 21,413, 383 41,178, 649 
1OUS ce weeks ee heh y 7, (8) 24, 908 59, 150 731, 954 91, 937 62,844 |Seecol.11/..... Goss ee hee Osi aoe Se. 216, 283, 300 21,484,147 41, 209, 206 
LOLG meeps hee: Naan. (3) (3) (3) 404,759 1 60,748 | 48,650 |....do...|....- Oeae een eee Poet ee 215,566,170 | 21,368, 222 41,199, 712 
NOU WLS PS PH (3) (3) (8) ty rip SB tCe || ASST ENS. OES gaan se Vk eA at ed SPs Gomme (8) (3) 41,181, 907 
LOT Sareea eee tery a ceeaye. | oe Meee Ml = ere ieee oD ae Ge 166, 302 22,845 DOO Ie ete eae alae eins tare eee lacae= chaaconteek (3) (3) (3) 
LOL GMP PEED Last SAT Rha A tere nl errors 166,600 | 20,911 SUUSEIOIS be teed eee aan Pals So ese (3) (3) (3) 

1 Includes expenditures for cleaning and loan charges, but not for improvements. 
2 Includes expenditures for improvements and loan charges. 
3 Not reported. : 
4 Includes expenditures for improvements and cleaning, but not loan charges. 
5 Includes Road Board grants paid only. 

Note.—Up to Oct. 31, 1918, a total expenditure of £2,730,913 had been authorized by Government departments other than the Road Board, largely to repair damage 
to roads due to war traffic. 

CHARACTER OF ROAD CONSTRUCTION AND 

MAINTENANCE. 

British roads outside of incorporated cities and ' 
towns are generally surfaced with water-bound or 
bituminous macadam. Surface treated water-bound 
macadam is also in very general use for ordinary rural 
roads. For heavy traffic arteries the practice in the 
past has been to resort to granite blocks or “setts,” 
or wood blocks on concrete foundations. ‘The granite 
“setts’ are no longer désired, on account of the 
roughness of the surface, and wood blocks are reported 
as very expensive and difficult to obtain. Water- 
bound macadam has proved unsatisfactory under 
motor traffic; and as a result British road authori- 
ties are conducting a number of experiments, dealing 
largely with various types of bituminous roads, in 
the hope of finding a suitable surfacing material. 
Portland cement concrete has not so far taken any- 
thing like the prominent place it does in this country. 
However, the subject of concrete roads was one of 
those most thoroughly discussed at the recent Roads 
and Transport Congress held in London in November, 
1919,"and apparently the concensus of opinion was in 

its favor, certainly for towns, “provided a surfacing 
material (of tar and granite chips) is used to render 
the roads suitable for horse traffic.” 

An interesting reflection of the present state of 
opinion in regard to concrete is contained in a recent 
clipping received from the Newcastle Evening Chroni- 
cle, as follows: 

“Northumberland County Council has the distinc- 
tion of being one of the first public bodies in England 
to adopt the ferro-concrete system of road making, 
a start having already been made on a stretch three 
quarters of a mile in length at Wideopen. The 
success of this initial step will be watched with much 
interest, because on it depends the extent to which 
this form of road making will ultimately be applied 
to the whole country. For the concrete road it is 
claimed that it is more durable, and more economical 

in the long run than others, and provides an excellent 
surface for all sorts of traffic. Of course in frosty 
weather a concrete road, like any other, would have 

to be ‘gritted’.”’ 

‘Assuming the practice in the counties of Devon and 
Cornwall to be typical of the general practice through- 



out the Islands, the average rural macadam roads 

are built 18 inches thick, including a Telford base. 
Main roads are built not less than 18 feet wide, and 

no grade crossings are permitted. Culverts and 
bridges are of stone or steel, the smaller ones frequently 

of vitrified clay. 
Data on the costs of construction and maintenance 

are reported by a number of consuls, and are in fair 
agreement. For ordinary rural roads it is reported 
that 44 inches of tar-macadam surface costs at present 
as high as $3.40 per square yard. Seven inches of 
water-bound macadam costs $2.15 per square yard. 
A 10-inch foundation of larger rocks costs $1.10 per 
square yard. <A 4-inch concrete base costs approxi- 
mately $1.50 per square yard. For very heavy traffic 
a surface of stone “setts” laid on a 9-inch concrete base 
will cost nearly $12 per square yard. A surface of 

Baltic red wood block on a 6-inch concrete base, costs at 
present prices over $13 per square yard. ‘The prices 
quoted are furnished by the city engineer of Liverpool. 

Maintenance figures quoted from the same authority 
vary from 30 cents per square yard for a granite-set 
pavement under heavy traffic to 9 cents per square 
yard for the same pavement under average city traffic. 
It is stated that the red wood surface will require an 
expenditure of 30 cents per square yard per year to 

keep it in condition; a pitch-macadam surface 14 

cents and a water-bound macadam surface as high as 
56 cents per square yard per year. [t should be noted, 
however, that these prices probably apply to city 
conditions, and the city engineer states that they 
include cleaning as well as maintenance of the surface. 

ROAD CONDITIONS AND TRAFFIC. 

As elsewhere throughout the world wherever the 
effects of the war were felt the roads of the United 
Kingdom have seriously deteriorated since 1914, due 
to the cessation of proper maintenance and repair 
and the extraordinary development of highway trans- 
portation. ‘To provide for the repair of roads damaged 
by war traffic several Government departments have 
extended grants of money to the various local authori- 
ties, but these have not approached in amount the 
large expenditure which will be required to restore 
the roads and fit them for the augmented traffic of 
the present day. 

The conditions of rail transport are even more 
chaotic perhaps than in the United States. There 
is a shortage of freight cars and a depreciation gener- 
ally of all rolling stock and road beds, to repair which 
it has already been necessary to effect one advance 
in rates, which is likely to be followed in the near 
future by another. As in the United States serious 

congestion of the railways and delays in transit have 
caused an enormous development in motor transport 
of merchandise, and road organizations similar to the 
“return loads bureaus” which sprung up here during 
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the war are fostering the new highway traffic and 
bringing the truck owner into contact with prospective 
clients. The change in the system of taxation from 
a tax on fuel to what appears to be an exceptionally 
favorable tax per vehicle for motor trucks will un- 
doubtedly further advance the use of the motor trucks. 

As an example of the character of service furnished 
by the truck transport companies and the cost of 
such service the following extracts from the report 
of the American consul general at London may be of 
interest. The information is supplied by Messrs. 
Carter, Peterson & Co., one of the chief haulage con- 

tractors in or around London. ‘The figures given 
are based on cost and do not include the expenses of 
the selling department of a transportation business. 
The concern furnishing these figures is one for the 
distribution of various packages, the average weight 
being approximately 40 pounds. Transit is effected 
by road to local delivery offices situated in the various 
boroughs surrounding the City of London, and delivery 
effected thence to retail shops or direct to private 
houses. The zones covered by the Carter-Peterson 

service are, firstly, the area of London proper, and 
the residential suburbs surrounding it. The three 
zones surrounding it approximate to 30, 50, and 70 
miles radius from the center of London. AU point- 
to-point transfer services within the area are carried 
out by motor lorries, running to time-tables like pas- 
senger trains. The aim of this company is that one 
of its local collection vans should pass down each 
street in the area, at least once every day—conse- 
quently, the public are able, by exhibiting a card in the 
window, to attract the notice of the carman, who 
thus collects any traffic there may be for him.” The 
cost information supplied is based. on the costs of a 
4-ton Leyland truck, adding a profit of 7 per cent. 
It is assumed that there will be constant work for 
the vehicle, providing full loads outward and inward, 
without overtime; the working day being 8 hours and 
the average speed of the vehicle 10 miles per hour. 
The rate of exchange from English currency has been 
taken as $4 to the pound sterling. 

Cost per ton-mile, $0.083. 
Load carried, 4 tons. 
Nature of freight, general goods. 
Kind of vehicle, 4-ton-gasoline-driven. 
Depreciation, 15 per cent on capital outlay. 
Maximum load, 4 tons. 

Drivers’ wages, $15.80 per week. 
Total mileage, 60 miles per day. 

In view of the impression that prevails in this 
country that the truck, as an agent of transportation, 
has an advantage over the railroads by virtue of its 
independence of labor troubles, it is interesting to note 
that in England a strike of motor-truck operatives 
last spring tied up practically all transportation by 
highway, and was settled only by granting an advance 
in wages amounting to about $1 per week. 



Profiteer-ridden Americans may also find the con- 
solation which is derived from company in misery, in 
the report of an alleged combine to control road- 
transport rates in England. An investigation con- 
ducted last February, however, by the central profit- 
eering committee resulted in a Scotch verdict ‘‘not 
proven.” The report of the committee points out 
that the importance of road transport as a factor in 
raising the cost of living lies in that it enters into the 
cost of production of every article of use or consump- 
tion. Indeed many commodities are carried by road 
five or six times before coming to the consumer. 
According to the report the cost of transportation in 
England has risen 300 per cent since 1914, 

DENSITY OF TRAFFIC. 

Some idea of the density of highway traffic and, 
consequently, of the highway problem which exists at 
the present time may be gleaned from the figures pre- 
sented by the committee on taxation of road vehicles. 
According to the committee the numbers of vehicles of 
various classes in England and Wales at midsummer 
1920 will be as estimated in the following table: 

MOTOR VEHICLES IN ENGLAND AND WALES. 

{ | Number 
Class. | (summer 

of 1920). 

VC] OS eeumtee ct eyaete ote ois ae ole osctak aie Gs yer ote ateharatio Creole a atavelciale stele ies «ais | 265, 000 
Private cars | 210, 000 
Hackney vehicles 70, 000 
MOMImercinl COS VOMICIOSS. . -eeecee crs cistsic cine coe omeecticne sdeeeaes cle | 100, 006 
Other commercial and agricultural vehicles.................--.--..- : ; 

MOtANOLOIVENIG Ostet seas ead eee haere cs soet ae beet cone 652, 500 

The magazine “Modern Transport” publishes an 
estimate which agrees with the above only in the num- 
ber of private cars. Its estimate of the total number 
of vehicles of all classes is only 311,000. 

If the committee’s estimate is correct there are in 
England and Wales 2.5 motor vehicles, excluding cy- 
cles, for each mile of road, as compared with the aver- 

age density of 3.05 in the United States. If Modern 
Transport is nearer to the facts, then there are only 2 
motor vehicles for each mile of road, including cycles. 
Figures supplied by the American Exporter which rate 
the number of motor vehicles in Great Britain at 255,000 
are lower than either of the British estimates but con- 
form more closely to the estimate published by Modern 
Transport. 

WISCONSIN'S MAINTENANCE POLICY. 

In planning the maintenance of the State trunk 
highway system the Wisconsin commission decided at 
the outset to install a thorough system of patrol main- 
tenance, supplemented in practically all counties by 
small gangs for reconstruction and heavy repair work. 
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The commission did not advocate the promiscuous 
regrading of all roads on the system immediately. 
Those that could be maintained reasonably well by 
ordinary patrol maintenance methods were permitted 
to wait a year or more until the necessary funds were 
made available for this purpose. 

Sections of the system that lacked drainage, cuts and 
fills that were dangerously narrow, dangerous turns, 
and surfaced roads that required additional shoulders 
and resurfacing received attention as early as possible 
in order to get the best results under the patrol system. 

The additional 2,500 miles authorized by the legis- 
ature of 1919 has been selected by the legislative com- 
mittee and the highway commission and will be han- 
dled in all ways the same as the original 5,000 miles 
were handled. 

In certain sections of the State, especially in unde- 
veloped portions of northern Wisconsin, there are por- 
tions of certain new trunk highways that will not be 
maintained for one or more seasons. The portion not 
to be maintained for 1920 amounts to about 300 miles, 

and in practically all cases there is no road that is fit 
to travel at the present time. As soon as a road has 
been laid out and is in reasonably fit condition for a 
patrolman to maintain, it will be taken over for main- 
tenance, 

The following specific policies have been put into 
effect: 

1. The system lying in each county is divided into 
patrol sections, averaging from 6 to 8 miles in length. 

2. A patrolman is engaged for each section, who 
devotes all his time to the work for the entire main- 
tenance season, which is about seven months in 
northern counties and eight months in southern 
counties. 

3. Patrolmen are paid a monthly salary sufficient 
to attract good men. The patrolman must furnish 
a satisfactory team and wagon, the county furnishing 
a light blade grader, road planer, plow, slip scraper, 
and other necessary tools. 

4. The patrolman is responsible for the mainte- 
nance of his section, and where extra help is neces- 
sary to adequately maintain any particular section, 
it is furnished by the county, but the work is done 
under the direct supervision of the patrolman. The 
basic idea is to place responsibility ‘‘on one man 
only, the patrolman.” 

5. The patrolman reports daily and monthly to the 
county highway commissioner, showing the hours 
worked and their distribution. The monthly reports 
are forwarded to the division engineer’s office by the 
county highway commissioner, and show the cost and 
distribution of both labor and material used on each 
section. These reports must be received by the 
county highway commissioner before the patrolman’s 
salary will be paid. 

6. Small gangs are organized in each county, 
equipped for the special work required, according to 
the type of road to be maintained; a gang for applying 
surface treatments; one for heavy blade grader work; 
one for scarifying and shaping up old gravel and 
macadam Saar one for resurfacing. 



VALUABLE STUDY OF MOVEMENT 
OF CAPILLARY WATER IN SOIL 

ment of Soil Moisture,” by Walter W. Mc- 
Laughlin, senior irrigation engineer of the 

Bureau of Public Roads, has just been issued by the 
Department of Agriculture. 

While it is written primarily from the standpoint of 
the irrigation engineer, the tests which it describes 
and the observations it records are of great interest to 

highway engineers as well. 
Capillary attraction has for some time been recog- 

nized as a probable cause of the high moisture content 
of soils composing road subgrades under certain con- 
ditions, but unfortunately scientific knowledge of the 
movement of capillary water is exceedingly meager— 
so meager, in fact, as to provide no adequate basis for 
the development of measures of combating the con- 
ditions to which it gives rise. 

The Division of Tests of the Bureau of Public Roads 
is at present engaged upon a series of tests to discover 
the sources of water found in actual subgrades, and 
to determine the effect of such water upon the bear- 
ing power of the soils. ‘The methods adopted in mak- 
ing these tests were described in Public Roads, Vol. 
2, No. 24, but, as yet, they have yielded no important 
results. 

It is certain, however, that the careful observations 
recorded in this new bulletin by an engineer of the 
irrigation division of the Bureau of Public Roads will 
throw a great deal of ight on many of the conditions 
observed in the collateral highway tests. 

The tests described include observations of the 
movement of moisture under the two commonly ex- 
isting conditions: 

Bent NO. 835, entitled ‘Capillary Move- 

1. Where the source of the moisture is a body of 
free water. 

2. Where the source of moisture is a body of moist 
soil, not connected with a body of free water. 

MAKING THE TESTS. 

The soils tested were packed in flumes; some open 
so as to allow evaporation to take place, others closed 
to prevent evaporation. One side of the flumes was 
of glass so as to permit the movement of the moisture 
to be observed. 

The flumes were set horizontally, vertically, and at 
various angles with the horizontal, and in each posi- 
tion were packed with a number of representative 
soils varying from light sandy varieties to heavy clay. 
This arrangement provided for the study of the rate 
and extent of the capillary movement in columns of 
various types of soil under conditions designed re- 
spectively to eliminate the attraction of gravity as a 

factor, to include it as a counter attraction to the 
capillary force, and to include it as an assisting force. 

In connection with the experiments, records were 
kept of the air temperature and the evaporation from 
a free-water surface. 

The results of the tests of vertical soil columns 
confirm in the main the observations of other investi- 
gators of the vertical movement of capillary water. 
The observations indicate that the rate of movement 
in the lighter soils is more rapid for the first few hours 
and then slows down much quicker than in the heavy 
soils. In general, it was found that the lighter the soil 
the shorter would be the distance the moisture would 
move upward in a long period of time. 

The horizontal capillary movement of moisture has 
not been studied to any great extent before. In respect 
to the rate of movement in the lighter and heavier soils 
the phenomena noted in the case of upward movement 
are exactly reversed when the movement is horizontal. 
The extent of the movement in the various soils, with 

one exception, was in inverse order to their moisture 
equivalents. The light soil with the lowest moisture 
equivalent showed the greatest movement of moisture 
while the heavy soil with the greatest moisture equiva- 
lent showed the least movement of moisture. The 
lighter soils used the greater total quantity of water in 
long periods of time and moved it farther in the hori- 
zontal direction than the heavier soils. These are the 
opposite of the conditions noted in connection with the 
vertical movement, and should be of particular interest 
to highway engineers, in view of the fact that the hori- 
zontal movement of water from road shoulders toward 
the center of the pavement must be fully as great as 
the upward movement of water from underground 
sources. 

The phenomena noted in connection with the move- 
ment in flumes tilted at various angles to the horizontal 
combine the characteristics of the movement in the two 
cardinal directions as might be expected. 

VALUE TO HIGHWAY ENGINEERS. 

Among the observations of greatest significance to 
highway engineers are those which refer to the effect of 
temperature upon the movement of capillary water. 
The experiments indicate that a temperature of from 
26° to 32° I’. has a marked influence upon soil moisture 
other than the mere fact of freezing. A number of the 
horizontal flumes tested when the temperature was or 
recently had been below 30°, consistently showed 
greater percentages of moisture near the top of the 
flumes than near the bottom. Basicly the percentage 
of moisture in the top samples should be less than that 



in samples from the bottom layers. In the first place 
gravity tends to draw the moisture to the lower layers. 
Secondly, evaporation tends further to reduce the mois- 
ture at and near the surface. ‘Thus the laws of physics 
would indicate a lower percentage of moisture toward 
the top of the flume than near the bottom. There 
were, however, several instances where this relation- 
ship was interchanged, and more especially was this 
noticeable during the winter of 1916-17. When this 
interchanged relationship was observed so frequently 
during the spring of 1917 as to almost preclude the 
probability of error in sampling, it seemed evident that 
the unlooked-for distribution of moisture was the result 
of some natural condition. It soon became apparent 
that the top part of the flumes showed the greater per- 
centage of moisture during only that part of the year 
when the air temperature was or recently had been 
below 30°. Looking back over the results of the pre- 
ceding winter, the same condition was found. When 
these facts became evident it was so late in the season 
that there was no opportunity to prove the matter 
beyond a question of doubt. Before a definite conclu- 
sion can be drawn, therefore, additional experiments 

will have to be made. The covered flumes seemed to 
require a somewhat lower temperature to produce the 
condition than the open flumes.. These observations 
are so suggestive as a possible explanation of the satu- 
rated condition of road subgrades in the spring of the 
year as to merit the fullest investigation by highway 
engineers. 

The bulletin is now available for free distribution and 
all who are interested may obtain a copy by applying 
to the Chief of the Bureau of Public Roads. 

MAINTENANCE ON ENGLISH ROADS. 

During the year ending in March, 1920, maintenance 
upon the Essex, England, county main roads, aggre- 
eating 672 miles, cost the county authorities, according 
to the annual report of the county surveyor and 
recently reported in the ‘Surveyor,’ a total of 
£162,065, or an average of $1,170 per mile. Essex 
County main roads total 7884 miles, though 1164 
miles are under urban authority, making the length 
under the direct control of the county council 672 
miles. 

Some difficulty was experienced in the maintenance 
of the Essex roads owing to the lack of railway trans- 
portation for the conveyance of granite and the small 
quantity possible of delivery as compared with require- 
ments. The railway strike of September, 1919, im- 
posed an additional strain upon the roads at a time 
when they were least able to stand it. Several of the 
<ssex roads suffered to such an extent that complete 
reconstruction will be necessary, one of such roads being 
the one from London to- Ipswich, running through the 
center of the county. To restore this road alone, 
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which is but 33 miles in length, an expenditure of 
£132,000 will be necessary, it is estimated, exclusive 

of the cost of repair to damaged bridges. 
As an indication of the traffic carried by some of 

these roads during the railway strike, statistics taken 
in November, 1919, show that on one occasion, about 

2 a. m., a fleet of 39 loaded trucks, representing 585 
tons, passed an observation post on the Chelmsford- 
Colchester road at intervals of 45 seconds. 

PENNSYLVANIA AUTOMOBILE REGISTRATIONS 
DURING 1920. 

Figures made public recently by the State Highway 
Department of Pennsylvania show ‘that a total of 
1,069,603 1920 automobile licenses of all sorts have 

been issued. The figures show that there was an in- 
crease in almost all classes of registrations. Com- 
parative tables are as follows: 

COMPARISON OF AUTOMOBILE REGISTRATIONS IN 

1919 AND 1920. 

Registrations plates. 1920 1919 

IPASSONGEr CANS Es a scccms Sale sti sie avis cuiceacse = «Seem amt <ncicince| 507, 622 429, 001 
Commercial] vehicles....-.........-- 50, 226 40, 406 
Tractors and traction engines... . 3,160 | 3,328 
PPYALIOLSti acess kines.= dee eee peas ste &39 1,291 
Moporicyclesh js oseescendeehesn cence 23,510 25; 123 
Motor vehicledealerses- 2s 2.dcccss sreneus o-s spear ese ecaes 13,761 9,935 
IETACTORG CAlCrSioctan cet tte meant! ea tow net etee Ie eaice ia tiaiee pisieiels 231 188 
M ojor-cycle:dealers..-5-. i va seh lea sn cee oe scacew cece bese 241 (1) 
Biey clesiwithamoror stpaChed es. atess ss cond eeocn caine wees on ae 1,128 | () 

oD OL Gi aemectte aes eee cig tema atte sles ao tarse s Sere 600,723 | 509,272 

LICENSES ISSUED. | 

Motonivehicle licensesyall kinds ooo cigs sa) cneseiajeitesja sao ole 600,723 | 509,272 
PIG Gniversisacsee srs cua sect cee metals Se yo pecs cacis weme senses 114,345 82,343 
HicensedtOperayors sors ssa aee tee semen ce se dae ssaue ecte A 2OpeOL 146, 282 
AU TAGE OF IN OSs atete a letate te area tieierale alae =n icles ajo sian ain ein letter ate 368} () 
Transienr OMICOUSES svanose tet ear ae comet cae c = sera seen ae ae 31,463 
SPeCIALOPEralOLS sas ee ese onan eee amon Lo de anainienae ene @) 
ILGALMGrs) PCr. .s ass asetscse<cmisiel= > 1 
Vendee aflidavits secondhand ears... . 16, 344 
Dealers in used motor vehicles............ 34 | 951 

ANGE Ges ota aee sadist Span eaerRrence niet Saal ppete aces 786, 590 
| | 

1 Classifications as required by new motor law after Jan. 1, 1920. 

The decrease in the number of licensed operators is 
attributed to the fact that all owners of motor vehicles 
are now given an operator’s license free of charge, 
while persons not owners pay a fee. Department 
officials are unable to explain the apparent decrease 
in the number of motor cycles during 1920. There is 
also a decrease in the number of traction engines and 
trailers. 

The number of paid drivers’ licenses kept step with 
the increase in the number of passenger and commer- 

cial vehicles. 
That many automobiles change hands during the 

course of the year is evidenced by the large number 

of vendee affidavits relative to used cars, of which 

during the first nine months in 1920 there were 180,000. 
The law compelling the filing of affidavits relative 

to secondhand cars was not in effect during all of 

1919. 
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EDUCATIONAL CONFERENCE ON 
HIGHWAYS AND TRANSPORTATION. 

N spite of the enormous increase in the demand for 
better highways and motor vehicles caused by the 
recent rapid extension of motor transportation, it 

is claimed that the engineering schools of the country 
are annually furnishing only a small percentage of 
the number of trained men required by the industry. 
To supply this lack, the Commission on Highway and 
Highway Transport Education, which has been called 
together under the direction of P. P. Claxton, National 
Commissioner of Education, is formulating a plan to 
furnish the universities with facilities for putting into 
operation the recommendations of leading highway 
and transportation experts. 

At the University of Pittsburg, where the commis- 
sion has met twice to date, a study of automotive and 

highway problems has been a feature of the engineer- 
ing course for several years. The university is among 

the first in the country to maintain a laboratory for the 
study of automotive engineering. More recently anew 
building, now virtually completed, has been constructed 
at the university which combines under one roof labora- 
tories devoted to the study of automotive engineering 
and highway testing. This is a new departure in the 
field and is in line with the policies which the Commis- 
sion on Highways and Highway Transportation Engi- 
neering Education hopes to promote. 

BUREAU ASSISTS IN 
FTER the issuance of Order No. 7 by the Inter- 

state Commerce Commission providing for 
preferential treatment in the use of open-top 

car equipment for the movement of coal, a hearing 
was held by the commission beginning on July 8 and 
extending three days, at which representatives of the 
railroads, the coal interests, and the shippers of sand, 
gravel, and similar material were given an opportunity 
to state their support of or opposition to the order 
and the continuance of any policies of priorities or 
embargoes. At this hearing Mr. Daniel B. Willard, 
chairman of the Advisory Committee of Railway Ex- 
ecutives, stated that in his judgment the railroads 
should endeavor to move road materials for mainte- 
nance purposes and for completion of important con- 
tracts under construction. He also stated that close 
working arrangements should be perfected between 
the shippers and railway officials for the purpose of 
obtaining all the benefits possible from close coopera- 
tion. This latter position was indorsed by Chairman 
Clark of the commission in his final statement of the 

It is believed that other universities will follow this 
lead, and that the shortage of trained engineers for 
the work will be eliminated quickly. The commis- 
sion’s plans, although still in the process of formation, 
will no doubt call for the incorporation of the study of 
the rules of the road and similar elementary transpor- 
tation features into the curricula of high schools and 
grade schools. Courses of study will be planned for 
collegiate institutions and the plans include also the 
extension of the idea to vocational schools. All this, 
of course, is to be done for the better preparation of 
engineering students who are to undertake the na- 
tion’s transportation problems, the solution of which 
is felt to be of as great importance to a rapidly growing 
industrial and commercial people as any in the 
country’s history. 

The members of the commission, in addition to Mr. 

Claxton, are Dean Bishop, of the University of Pitts- 
burg; Roy D. Chapin, president of the Hudson Motor 
Car Co.; Walter C. John, specialist in land grant 
statistics of the Bureau of Education; T. H. Mac- 
Donald, chief of the Bureau of Roads; Paul D. Sargent, 
president of the American Association of Highway 
Officials; H. S. Firestone, of the Firestone Tire Co.; 
and C. J. Tilden, professor of Engineering Mechanics 
at Yale University. 

CAR ALLOCATION. 
conference. Later, in testifying before the Committee 
on Reconstruction and Production, of which Senator 
Calder is chairman, in New York on August 12, Mr. 
Willard again took a similar position that the railroads 
should endeavor to transport necessary material for 
the completion of important road projects which are 
now already begun. In order to accomplish these 
ends the Bureau of Public Roads has been working in 
close cooperation with the State highway departments 
and the Car Service Commission of the American Rail- 
road Association. In cases where cars can not be 
secured for shipping materials needed for the comple- 
tion of important road projects or for the mainte- 
nance of highways, through the ordinary channels, a 
plan is being followed by which applications for cars 
are forwarded to the Car Service Commission. The 
bureau is assisting the Car Service Commission in pass- 
ing on these permits by furnishing information as to 
the importance and status of the road projects for 
which the applications for the movement of materials 
are made, 



21 

FEDERAL AID ALLOWANCES. 
PROJECT STATEMENTS APPROVED IN JULY, 1920. 

State. 

EAURIDNTI Be Roe ee eta Seis 6 ce icrarSeee 12 2 7° 

JMG ERT se SS En SLA ae eee 

LWA Tae ke See ee gee eee 

AOL Smee Lee en, oN, 2 | 

CORA OL oe Mea eee. ue he i Seis 

ON INGK Yt P acaack Aose'ccke kh seen oes 

OUI AIG Ae wee Set OE eee ose 

MASSACHTISOLUS ome 8 hie cteaie naw aera 

Micbivan samme 12900800. 2..-.5 553-652 
Minnesota 

1 Revised project statements. 
2 Revised project statement. 

| - | 
| 

: | Project | 
ee County. aN Type of construction. |statement| é : \approved. 

75 | Wilcox and Marengo A DRAZON ROTAVEL casos 2 ote seers ec to cies oa July 9 
76 | Sumter 177380) loecns CO See cee eee oy eee ee Se | July 14 
31 | Maricopa July 9 
Oe eee doe eee July 10 
35 eee COS Se fee eee re ae 6.751 Bitulithic OT CONCIEICS 2-2. 2-een es. | July 14 

104 | Faulkner Deca Wen aca ay se ae pee eee aa July 15 
108 | Benton OO OA Ca Vy Gl sae Maeno ae eae eB 25 28 8 os Ones 
Sor ELK elke et paeemaecs | ear ie eat Zi BeONsses CLO cs en ee ee tee. July 10 
Sb) \COnWay iss sm ater ak: eae a ae 1450 eM aca dain oe ere eT Ses sens bo: July 15 

102 hop reas ES ed eae ee a Gr SOU aes ee CL ee AN ee eee ero July 14 
A srs ee Cl Oped Sapo Biel ak Bele Mi RD pete "ys Dad 4.805558 Open ae ee See sae July 15 
63 white Epa ae ptt Ake a a a TLAG1 ORI GS Cleese eA etm niet es 2 a te Ea Ae 
Wade] Crigpend er anise ple tee eee es 7.520 | Gravel macadam........-.-..-...- July 9 
SOF | AAT KATSagss HRs ss Se ee oe ke 15.540 | Macadam surface.-..-...--..-.---- July 15 
OOF TEMississl ppissedees acct baeek Cetenens LAT SBOMeGravelse seh we se oe a te ccc eed July 9 

109) [pBaxterseose-v are ee oe esse 6.820 | Macadam surface............-..--- July 21 
84 : Bituminous macadam.........-.-.. July 13 
67 Gravel 
60 Earth 
61 Bridge 

123 5 Ie UE Mise Lee eee Rate men oor el =3 
106: | ReOUbts<e sma Mets coe heen ee seas. 1.354 | Gravel 
80 |\eee GOV a eee 2 Shad CLG 291 eMart hes oye seNe tee eek Be Sooo aes 

L1G: ||P Ds haso soo gees eer eae | 4.439 | Gravel 
AZ| aoe OO: 2A RE ene ORD PA Bisset DESOop eee do 
52: |e eller ie eye Cee see Se SEN ER OSE A Oot PEAT EH oo eee ena Bae tad aaa ee 
TOL W GTA Less wees, SET es) a 2 TELEC NEC e do 

Tish | Chaticctnee sie ariien |) Soke Eas 3 4,498 |..... do 
P2S4HRECLO: 1D Lan) CO keane nae seen eel es 3. 000 | S)ove| Cee ies ps Oe at Dee 
74M Otlatt sce = 2 «cee 6 Sok tesa. 8 6. 500 Geli 
58 | Powers LETT fos July 9 

138 se Sand 
140 j 8 
160 9 
164 sd0 2aee 
148 : Sz Shee 
141 2 #3 PAC 
155 : a ae 
167 5 ; ro Hee 
173 | Se : July 12 
134) COWetA a tsae Seee ee ois tees citst Hee LOSSHOr Ie DO PSO See eee Ames eee ae aes July 10 
ISOs i aliaterro= sn aeeease 6 Seeeee es ches HOO MSANd=Clays s- Aenea seemeass eee July 9 
169 lin Chine ee eee Se = SO Roepe 8. 000 i 
LiL C alone, Saeed a tee ee SO See aa 
72. eB ala Wines ey eeene See 8 hero eee. 3 
LECH ENV ALLO ees cee ee ee ee eS 7.130 
LOT RIGHT ONG ss eh eees ae Reece cee 2.600 | 
TOSI SPOWarbetcse wee eenOe. ame tae ces sce 1.750 
Di i COlduitt toes eee a oan ta > tee SpOsON IL Pav CC cre cce a . Mee Geena meas July 9 

102) |FCOb Dp eee eee is OE AT 420001 ePavermients: seen sundaes eee July 22 
TES ieD oushertys esate scot eeeusee cece 200088 Paved auietaes J feetee | Beak is sor July 15 
16S: eTCRerson atc om Se AS. Goes LOHQOOM se Sand=clavyessesaeew see asec ee a. July 12 
75) We NVolicinsSOnen cemeeeeen ee ses ee ot 23800) eeece COs Tee aee 4 Se E e.. e | July 14 
LGR LATICOlT Se ee ae see set SLOOOMEE Le Ot eee 3 BS Sc | July 15 
74s Canrpbelllxs se saa noes Semen se 2 OOO! Paved aes mens aa ae ed a | July 20 
LOOSE OLE Se eet ens eo ee ee ee Gan00 i Sand-Clave ss weed Sees oe ene se July 14 
AAO MELO Seo * Oa ee Se I 8 se LL ATOR ee POpSOlle es ee eee Set ano oe 72 Hedo wee: 

LOGS irnitersccwes | ese ce ee ee Wipe 2.000 | Bituminous surlace July 16 
OnE Rrank lin: (ee petite 2: Site Bae et 22 8.055 | Topsoil July 15 
SOA OW Close cae eee wee ee 19.200 | Gravel July 6 
ihe liiileXapebatcies “0 Daher B Soe 3 oe eee 16.700 | Crushed rock July ag 
CONAN GE tet alent Sate te a, 1.500 | Bituminous concrete July 20 
ASs ih POON st See tak We a Lee 1.070 | Gravel July 28 

1347 SW ofthe 222 Se eee ee Sx000 | saeee do July 14 
SAN DES MOINOS 22 tee eee nee ee ce. 2.070 | Paved July 9 
Law GHbTICS sn eee Oe es) Ae 2.670 | Earth July 15 
GON RAT derson eea nae See |. ee SP 7.500 | Gravel July 9 
O1S line eck eee eee) ee eee 7.750 | Macadam W.d0e-e-: 
C2 MOLriS seas. piel eens Sow Oe id 67500) Beane do er Oue 
Gat Neosho. S222 Fe a eee ae 5.500 | Gravel *5d 0.25 6 
BSee se GOs so eee). MeL oe toe Be O00: eee d July 12 
DOR OUSTAS ET ae. ane be ee eed 2 11.000 | Concrete July 10 
Gor Aliens seer enerteRee 6 FR SES he 2.000 |....- do July 30 
SOME DOV Cass oe ce sepcite ie ee ee ese 1.100 | Rock asphalt July 12 
SAL WV GIStCiae ns 2. sem Spee ot) oa ES TORRO0L Barthes 56368 Sete. aes os. J. oc doze. 
SLi MOS eu a eee a eee eee oe 135830), |Saeee do July 17 
Son OV Gre a a moe a eee | Rees 16.140 | Brick and bituminous surface. --.- July 21 
BOT NGLATIC. Seeman reer. awe Be ceil 3.980 | Bituminous and concrete........-- July 30 
O08 PUBTOULCH Ost weesct emt. age a oe JOSS5Ou GLav ela yee. eee: Ae eres vee a July 12 
50) | etersoneDaviss onst lo ees Ones 192420) paaa OD Mien FBO ee eS July 9 
O8ay Caddo. sas aos. eee en ees 9.500) (222. (oF Sage eee, Ee. EF ee oe July 12 
SOL PAT LOT San mane se eae e Soe Py pee od 10.240 | Sand-clay or gravel.....:.....-..- July 15 
(2o RLDeri Ghee meaner rt ary. ot AS 600) IMGT AV EL. s aietd aR SS UE Pe oe July 21 
(Eyl) Aste ENG RRS Pe ee ean Sle 1oO Messe Corres © 5: 52. 552-8 ee Ue Ose. 
AOC IEVWOFGCOSLCT oe ewes aah eee. he 8 1012") Concretes: semana tb eee. ce ee July 6 
7 al ee GO sane Rae era ree eB cs 5625) ea tes GO ree i aie ee er Jury 9 
44.0 Elampshir ccetesameee feet. ee os. 6.566 | Bituminous macadam.............|--- dO seac- 
AJ eB OLRSHIT Ose eee eee coo PP) AME VEE GRY tes 2 Seen eee Bae pea Snae yy ae doc. 
39 Ioseee GO see Pose coe Me Yo od ok 7.923 | Bituminous macadam............. July 13 
AN Middlesex sess teres ee en. 1, 250) | pGravel- 2. 25 sensi ae acince no 2+] dovess2 
AS | Charievol xe stewie ou tece as eee UT OOOL ees CG en ee Oe 88 July 12 
LOSHiPFennepin sees pe ee AS 1420) JF CONGTCLG tae eee OSes cain. cial San Or aes 
L8G, ie 5225 (3 Fey Ew . Rel Ra a hee 3.800"), ASphaliic. ss aeeeesser Se tae ou July 15 
LS7RIRCATIGOT sec oe ae eens an ae Oe ce Us310' | (Gravel eee, eR, Sona c.c| ow Ovseen 
ESO eS aCkSON see eee) ceca 5 oes a 6.0005 Gravel Pee see sre Roma pete alnras July 15 
103 |) Renville seegentes cee aee sice oe) 10.820 | Concrete, brick, asphaltic........... July 7 

Amounts given are decreases from those in the original statements. 
Amounts given are increases from those in the original siatements. 

Estimated 
cost. 

$206, 873. 48 
304, 223. 68 
50, 006. 
45, 440. 

239, 229. 
60, 360 

130, 634. 
188, 210. 
126, 260. 
76, 644. 37 
52, 321. 83 
99, 195. 25 
94, 043. 40 

355, 267. 
147, 966. 5 
54, 506. 

1§, 445. 
13,089. 
161, 678. 00 
462, 000. 00 
97,110. 72 
28, 182. 81 
58, 197. 

108, 284 
39, 053. 
24, 265. 
25, 553. 
73, 509. 
18, 332. 6 
73, 691. 
11,195. 
66, 297. 
46, 791. 
48, 973. 
27, 024. 
68, 623. 
47,041. 
60, 060. 
83, 776. 
23, 295. 
270, 362. 
31, 307. 
33, 654. 
41, 063. 
42,464. 9 
59, 314. 
rae 032. 
33, 262.13 

1 61, 536. 
379, 817. 
77, 693. 
33, 967. 
22, 034. 
29,149. 
63, 227. 
42, 450. 

2 45, 655. 
279, 972. 
1 38, 100. 
159, 863. 
167, 999. 
29, 981. 
45, 445. 
83, 751. 

2198, 619. 
2 100, 340. 
268, 290. 
230, 263. 
274, 748. 
120, 254. 
95, 342. 

439, 120. 
94, 641. 
25, 599. 

141, 644. 
160, 215. 
534, 957. 
142, 303. 
96, 190. 

216, 163. 
371, 447. 
119, 647.6 
67, 090. 

579, 337.66 
40,491.00 
65, 202. 50 

327, 827.50 
104, 720.00 
294, 390. 80 
24,944.70 

209, 990. 00 
88, 139.31 

245, 871.89 
12, 624. 70 
48, 510.00 

1 49, 419. 92 

34 
87 
30 
57 
60 
14 

to 

3 Canceled or withdrawn. 

00 | 

2 30°08, 

14, 295. 
2 29° 897. 
2 48) 984. 
119) 816. 

$103, 436. 
152, 111. 
25, 003. 
22,720. 

119, 614. 
21, 000. 
58, 800. 
82, 855. 

| 40,000. 
25, 000. 
20, 000. 
36, 300. 
35, 000. 
63, 750. 
50, 000. 
20, 000. 

15, 900. 
16, 983. 
10, 000. 
12,000. 
27, 500. 

79,931. 
83, 999. 
14, 990. 
17, 000. 
41, 800. 

75, 500. 
75, 000. 
97, 000. 
60, 127. 
47, 671. 

165, 000. 
30, 000. 
12,799. 
70, 822. 
80, 107. 

267, 478. 
71, 151. 
48, 095. 

108, 081. 
185, 723. 
35, 550. 
33, 545. 

209, 607. 
20, 240. 
12, 500. 

159, 700. 
45, 820. 
147, 195. 
12, 472. 

104, 995. 

|Federal aid. 

74 
84 
00 
17 
93 
00 
00 
59 

00 
00 
00 
00 

00. 
00 
00 
00 

- 00 
54 
- 00 
- 00 
- 00 
. 00 
- 00 
-49 

5. 00 
00 
eo 
82 
00 
(pl 
00 
00 
00 
32 
51 
08 
58 
50 
80 
80 
00 
00 

00 
00 
00 
37 
25 
00 
00 
60 
12 
50 
86 
85 
38 
60 
&6 
00 
32 
61 
00 
00 
00 
00 
40 
35 
00 
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PROJECT STATEMENTS APPROVED IN JULY, 1920—Continued. 

Mississippi 

Missouri 

Montana...... 

Nebraska 

New Mexico.. 

New York 

North Carolina 

North Dakota 

1 Revised project statements. 

Project | 
No. 

aa So (oc) 

co ID w 

e on aa¢ 

a to 

_ no wo 

> bo 

Amounts given are increases from those in the original statements. 

| Meagher vee aise ech saan es. ope 

| SweepGragsca seem {05 eeke 
Granite 

| Sanders 

108 

| Keyapaha 

County. | in miles. 
Length 

Alcorn 

Henry 

Tron 

Henry 

Dallas x24 eee ae ASAE 

Flathead Rae a: oe seen ie 
Stillwater 

Lin colaese ne ates eee aes eee 
York, Fillmore, and Polk......... 
Butler and Seward........-....... 

Sherman 
Wheeler... 

Douglas oeees ee eera: eee meee eer | 

Belknapeed eter twas aneetees ook 
Sullivan. 2 tsjascsereeneesee chcees 
SOCOIrO.- os. sateen es ea ee eencces 

Otsego 

3.250 
9. 800 
5. 500 
8.780 
9. 900 

10. 800 
6.100 

15.700 
7.720 
3. 800 

31.000 

Project 
Type of construction. statement 

approved. 

Gra vela esse seer eo nee tere eeeseee July 27 
Marthe! oo ee ee 8 ih, ae ee es oh ee dOseee- 
Gravel 2224 oe ecece fee stan July 8 
oo COS ee eee ee eee ling sO.ceae 
Macadant 2s; 2552.8) Se tance ctols = Xe Reon 
ape et GOs eae eee anette See aes | oe sO Ose cee 
GIavel sce. eee eee eae July 9 
Ere Osco 2 eo ne ee Oe tos os Oss ake 
Ret dO: sy eee seemed fore esl) SUL 
aelesele GOS ae ee eee ee eee | ELLY oO) 
eceAk COs eee ee eee me ou LLL ea 
ese Co Re eee ey, Verne Re ares Peo La el 
aishper CQO y ee ee seed e ee Gal ee GO eee 
Jel GOs ees eee ee ee Sly LO 
eatee (6 Cn Wie aes Oe SP ote we ee ee tO 
Harth oss. .eh atecmeae eee ae heicecb.e pad Olsees 

ceed. 
| Gravel. stasatsiteccitys soe amte ste bys July 28 
ADSE GO Ee, soe Saas Coe oe lioas On soae 
Boer GOSS then Rete SNe ee CULy OO 
ice 0: ete eee eee ete ee eeete cd Osenee 
Macadam and gravel.............- sel Ovepard 
Bere CO ee ee eee. Fa Se oO Ono. 
Barbhsas..stsesepe se sae ears es July 12 
Gravel Or OCKise sens aeeece ee ee July 10 
Gravel 

\(eratafare do 
eee do 
eee do 
Sates dou 
Se do. 
pends do.. 
Concrete 
Bridge 
Gravel 

foaeete do 
eae do 
Roe do 
Topsoil 
Gravel 
Earth 
Gravel 
Saas do 
Earth 
eee do 
seuss do 
Brick 
Earth 
Sede do 
Beane do 
SaHG-clay so. oe ete eee eee ee 
Barth 3.0222 eres Sys ened 
Sand-clay.. 
Bartha’ yyioe se neeeo me ne ee ee July 
Earth and sand-clay..... Sethe as 00s uae 
eae Gorse eS ee ee edo. aes 
Seek GO aaa hee eae eee Sees oc eee Ox cmer 
Beans GODS Sees ae eee ee ae ale Osa 
wee CT OARS ce acc oie erie rere Melb W Rens} 
Concretes. FS. oh ther ns ee eee July 28 
Gravel sce See ec ceee July 12 
Macadam, ries sence July 9 
Gravelse Mex eee eon aan eeeOsecne 

pe cate doe Vea: Sree ite eee Uy 13 
Eaiee (0 (a eee ON soo A eer Rott se ome te eth yest U0) 
Bridgos7i5. tae Pas ek ee s2d0s. a 
Bituminous macadam............- July 12 
ake Os See Ee Bee SLL Yo 
GIavel saon serene: sees eae ea GOrener 
Seas Ors Seon te. Senet see eh iLLy 225 
ROCK ace tee ee a eee sae Olsens 
BitUMINOUSsseeseeee eee ee eee ee July 15 
Concretee gees eee rae oe July 14 

i Perit Gos 
0 July 3 

Bituminous macadam or concrete.| May 28 
Bituminous macadam............. peeOOvsees 
Concreteds. 2249- ya ee ee eee seeOOstoas 
Peer Covarg sse te Tae. Se ore area Oseee 
PAnd-Clay se: Peet tan see eee July 15 
Topsoilandioravelaseseseeereneaee July 17 
Topsoll a eee July 21 
aes COs 2a acs Je Sa caaaeeen eee caer ke UL Vee 
Sand-clay cco se eee eee eee doses 
Gravel 27, Ae ee ea eee aoe July 6 
Hearth ts Gere eeeeee ee are July 12 

Ms Sad GOvcs accede eleass pees eter secs eu ULLYaOU 
Pet GO.ss2 san cete sce poem Raia eeeGOrees 

Estimated 
cost 

$52, 635.00 
74, 426. 99 
43, 494. 00 
53, 563. 62 
67,711. 20 

140, 400. 00 
60, 023.99 
83,057.72 
38, 600. 00 
62; 666. 18 

110, 979. 00 
82) 475. 00 
18, 355. 32 

243, 633.15 
85, 100. 00 
34, 800. 00 
46,198. 90 

116, 205. 63 
288, 642. 20 
137, 659. 50 
80, 840. 00 

139, 664. 83 
105, 600. 00 
30, 000. 00 
70, 343. 73 
39, 300. 00 
15, 840. 00 
63, 577.80 

146, 800. 00 
28, 293. 20 

136, 824. 49 
68, 139. 99 
15, 999. 99 

157, 500. 00 
22’ 400. 00 
96, 514. 34 
19, 974.68 
55, 526. 39 
19, 656. 03 
43, 975. 20 

198, 779. 67 
69, 740. 00 
19, 904. 50 
54,430. 49 
55, 639. 16 
15, 997. 30 
75, 942. 35 
39, 633. 47 
91, 850. 00 
49, 440.16 

100; 442. 10 
126, 246. 22 
2 22° 000. 00 
111,824.26 
101, 283. 60 
19, 998. 00 

150, 579.00 
95, 964. 00 
41, 420. 50 
60, 643. 00 

130, 020. 00 
26, 807.00 
92, 224.00 
79,706.00 
54, 694. 20 
2 8,085.00 

2 42° 398. 40 
2 46,750. 00 
2 22° 330. 00 
244° 105. 60 
259,778. 40 
51, 739. 93 
8, 000. 00 
12, 600. 00 
42,000. 00 
11,999.99 
80, 000. 00 
17; 000.00 
15, 000. 00 
18,035.67 
20, 000. 00 
52) 514.00 
70, 466.00 

140, 000. 00 
147, 000.00 
545, 300. 00 

2151, 470.00 
2 49, 399. 35 

| 2118) 400.00 
2 52, 200. 00 

2 230,000.00 
105, 985. 00 
91,790. 60 

1 68) 053.45 
2141 644.80 
2 312, 950. 00 

38, 541.53 
30, 250. 00 
847 370.00 | 
72, 170. 00 

2 Canceled or withdrawn. 

Federal aid. 

$23, 500. 00 
37,213.49 
21, 747.00 
26,781. 81 
33, 855. 60 
70, 200.00 
30, 011. 99 
41, 528. 86 
19, 300. 00 
31, 333. 09 
55, 489. 50 
41) 237. 50 
9,177.66 

121, 816. 57 
42) 550.00 
17, 400. 00 
23,099. 45 
58, 102. 81 

144; 321.10 
68, 829. 75 
40, 420.00 
69, 832. 41 
52, 800.00 
15, 000. 00 
35,171. 86 
19, 650. 00 
7,920. 00 

31, 788. 90 
73, 400. 00 
14, 146. 60 
68, 412. 24 
43, 069.99 
7,999. 99 
78,750. 00 
11} 200.00 
48, 257.17 
9, 987.34 

27,763.19 
9, 828. 01 

21, 987.60 
99, 389. 83 
34, 870. 00 
9, 952. 25 

27; 215. 24 
8, 837. 95 
7, 998. 65 

37, 971.10 
19, 816.73 
45, 925.00 
24,720.08 
50, 221.05 

113,123.11 
2 11,000.00 
15,912.11 

9,999.00 
75, 289. 50 
47, 982. 00 
10, 474, 55 
30, 321. 50 
65,010.00 
13, 403.50 
46,112.00 
39, 853. 00 
27,347.10 
2 4,042.50 
221,199, 20 
2 23° 375.00 
211,165.00 
2 22° 052. 80 
229, 889.20 

2 59, 200. 00 
296" 100.00 

3 70; 822.40 
2 156, 475.00 

19, 270.76 
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PROJECT STATEMENTS APPROVED IN JULY, 1920— Continued, 

: . Project : | 
Project Length ; Estimated : State. County. : : Type of construction. statement Federal aid. 
No. in miles. approved. cost 

ORIG r eh ee hee Oe ee oe 117 4.080 Brigk-Or asprialtocs. 0 Ue Bd | July 12 | $219,000.00 | $50,000.00 
151 DIASOY |) MacCadarn Sth ws Genomes ee te. Gis e.' 189, 700. 00 88, 000. 00 
140 SPULO NSEC better cee he 8 ee | July 9 132, 600. 00 28,700. 00 
166 3.240 | Waterbound macadam............ Leora f> 89,000.00 | 33, 000.00 
TASSAE Whoa LES ofc EO ono BP ee a 2240. Macedanmiceyeateer ss. geet ..| July 15 88,300.00 | 14,000.00 
SUS h MONGGOMOLY Bee. Soe eee ae ee ee 3.250 | Kentucky rock asphait............ | July 12 137, 000. 00 38, 000. 00 
152i GOShOGtOn ee oe ee eee ears es eee 4.043 | Monolith brick or concrete.........-.- do.....| 192,000.00 | 57,000.00 
LGS7|PEchangd: See cee seeee tee ae eee 3.301 | Concrete or bituminous macadam. ...do..... 169,000.00 | 33,000.00 

WRG OA ae Sees ieee s2 eek | SSUGHOGLA Wee Ene Paes eee eae ee eee 57.000 | Crushed lime rock......:..........|--- 660,385.70 | 330,192.85 
AIS) Bryan ce Pk Skee Ce YO 66, 000))|(Crushed rocks. Sue oil... tans 900,000.00 450,000.00 
SOR COUhOn ere oy Sempre rae ee es eer ae OF IFAs COnerotOe ee eae tee oct Shona. <a oe 185,366.00 | 43,053.00 
SoM EA Car Me ee eee wae weer re ie SR 000UR Gravoleces see tees kere cee sec oe douse, 36, 334. 20 18,167.10 
S67 te watimers percent a) See Nee St O0OtisBurnk shale sere sce eee co 40, 000. 00 20, 000. 00 
AT MV EOUTISUON s see eeutee tne te eee OOOH EGTA V OLE: eeeeen eae chee ee rg Cet 249,816.60 | 124,908.30 
34 | Ottawa 22 500M aecee OS re ee, ae eee ution 40, 150.00 20, 055. 00 
19 | Oklahoma 1S? 500nIP Paveds se ee Pewee pessoas | 540,000.00 | 270,000.30 
Sea tokasecet.,, sec. T0002 Gravel tts key ares 16, 000. 00 8, 000. 00 
32 | Wagoner 185500) (noes foe ae Ass © ee See Se ee 233,600.00 | 116,800.00 

(ONE ae tne) a el 46 | Malheur 0.891 | Bituminous or concrete 27,066.60 | 13, 583.30 
| 41 | Gilliam 6.900 | Broken stone or gravel | 171,132.50! 85, 566. 25 

OnE CALONNA. ofetkr? .Scge a<c ere yee SSuBOGorics. eet ey ae ay Soleo ts Le 18: 367) (PLO psOLe eee sae ee eee BPS 200,056.88 | 56,179. 54 
CICA) NA Se ene Oh yea 5 ae a ea Tr5442 Concrete eee te: vam toese ceases se |...do 68,282.50 10, 000. 00 
Gi Dating oer. srmmat ee see sec cere 1OVG7GRpoanO-Olave = teen a eer we as heen 144,530.17 | 50,000.00 
G8, PENOSteras> sateen gt ee oe es OAs LODSUee ene Leet a ee cote occ 73, 341.59 35, 000. 00 
SOU illiamishinee eee. eee ems Te T0273 ariarCl a yer ees = sane eee eee feed 113, 703.11 56, 851.55 
OGUEATICErSON a. MMe oa nite ns Hema 8.550 | Concrete and topsoil.............-. | y 115, 926. 69 57, 963.34 
GOURCHESICE Ie ce senate cohen coe 6.137 | Topsoil 95,405.13 | 25,000.00 
Uber Qo) ot Sat by aed te a melt en, fe 6.520 We aoee Co eeaiae Sp at, eee eat eae 45, 343. 83 14,000. 00 
OST UI ONS aya wee no ae ee tee ow 60227 beeen Oss ES Ate ree ees. eee 3 32,921.57 | 7,414.19 

BOM DakOte wee ekee eo e. ceteet BGA SULLY Sect er ae SE A et! 13.100 | Gravel 74,662.28 | 37,331.04 
BA MO io eames sere ene enn ae re 62000) bees dOnt sane d 46, 623. 50 23,311.75 
61 || Brule'and' Aurora. 2222.20.22 2-2-- 127800 serthepe eee soe tec em es eae Bee 63,316.00 | 31, 658. 00 
GS |PMGRHOVSON eigenen 16.450 |-.-.- Coster eaters so amon sean setae AAC Owens 79,321.00 | 39,660.50 
BOM MH AL Hi Ver ice tas eee these” Aoett 5.530 | Gravel 91,722.40 | 45,861.20 
GOMPEOnTINgtON soe ee beech moeee See 9) 4007S COUR eee ch cee ee At kc oak dos 76,472.00 | 38,236.00 , 
11 WWOmion Seo. ees See gs ee ee 9.040 | Gravel } 3 41, 283. 00 3 16, 412. 70 

SU CHITOINED: fee nee eA eat noe cae | SOR eN tress te nee fae eee Baete dee eee 14. 322 | Macadam 273,221.44 | 136,610. 72 
22 | Weakley and Carroll.........---.- 14. 540 | Bituminous macadam } 481,498. 54 | 240, 749. 27 
ATA RULHOTOLd ead: St sees oooh nee + 1GESOO oes G2. Lemos Sopa ee oe ; 420, 524.64 | 210, 262. 32 
GOT LANCOME ese creme erate pe 2a 152984 eaters do | 642, 253.51 | 321,126. 30 
AG" ADICESONS oe tre aeteree Siero ce eal se 9.940 | Waterbond macadam y 1 195,300.78 | 96, 719. 51 

POR AS Ie ceed see See cece Secs frie oe L7ONMLISRA Pea tee i til eh: 2 11. 500 | Crushed stone 208, 530.30 | 75,000. 00 
A Gi W Obs sane eas ome eee eee bs 30. 000 | Gravel 258, 797.86 | _88, 492. 88 

| HG On ec AS CONS ea ete meee Ceara tae tree o 137470" sas - Ce) 285, 733.22 | 142,866. 61 
| AGS MEVODGECSOM Steer sees A cmecls gees 182000 \|=oeen doves. 141, 626.65 | 69, 262. 00 

169) |) Dickens <2 cee sao Toss Scena er F640) [ae ac DOr eee to tire ob cree j 36, 040. 34 18, 020. 17 
aly(ay: bal Moy rid es ote bi Soe Lie at Fc tere Ce ae TSE O ES LELLAETLO Use eee ee eee ees July 248,654.94 | 50, 000. 00 

| UAC WELUN tee erecta Seas oes 26 a 2 (140) Pp Macadam emer e eae en ee | July 10| 305,967.24 | 76,491.81 
Tadeo anUa Sees wea cs sn ene eee Fal OOM BL eee che ae he ten once eee en Os ate 28,191. 43 14, 000. 00 

| 7B see aUROOLU Ae. ee ek eee beeen ae Se TOM OOg BRL se yee lees Dare eee a | July 12 53, 290. 02 26, 634. 22 
| 176 i UNINIS See oe a esas Soa. we Bo OOM OLAV OL sta tee sates er cats alae Sala | July 9 44) 234. 91 22, 117. 45 

LODE arrisOne Meee fase see eos asset 24. 660 |...-. cia ae eed 5 Ayala gy OU eu ae | July 15 | 205,750.60 | 100,000. 00 
| ayo banat ctecias ea a eet ha. 4,860 |-.-2- 0) en eee deta, Cae Taly® “Gul! » 167,160.08 |) | 88,680. OF 

DRO Das DObaraccictee me saat foe nas eats Lan Ten awe Bridget ee ec ce see ae eee See ee July 15 59, 996. 11 25, 000. 00 
| 1834 ON zalese eet meee Ar Ste FESR A ORION :Gravelaa etenee a ome St 7 |...do....| 278,219.89 | 118, 750. 00 

THSaeEernip Hill yee ee eee A eee aero es Tehdsonsand clayoes seen ee eet ae |...do....| 79,931.98 | 39,965.99 
| ZT ed VY Seec cee ak cen. aon we esis ele = 17-050) Crushed stonesa. ncscessceo ne. =e [oedoe ant 64, 682. 11 30, 000. 00 

TROVE EN sees 10. 790 | Gravel, surface treated. ........... |...do....] 298,430.46 | 106, 914. 23 
1545 AR Okan enniceaee see seees | Sosa LVOSOLES LUI IOUS: eee eee eee: | July 13 | 1 100,618.39 | 125, 154. 60 
TOE Gree nee = see meee See aS Noe 8. 690 | Bituminous surface. ..........-.-- | July 15 205, 498. 37 68, 499. 46 
TOOT eae se Oe TEE eine a Airs a tee ail 25460) bese dO A ipiaas een Se ee |...do....| 120,237.17} 48,094. 87 
USQae CA VIO Re re meta ip Bees eek Lae ner ISTIC Ge eee sees tect ate | July 14 66, 139. 70 33, 069. 85 
LSU RET AN Isc oss eee nee saa eee 6.100 | Gravel, bituminous surface .. --.-- July 27 74,214.95} 37,107.47 
ISAS) AUIS erent tao eae Re we, OUTESHMGTa Vel: ease coten ieeks aise ata re July 15 16, 504. 80 8, 252. 40 
(Si WeJOnnsSOnis Seas ce et. Seles eee 13! 000) eerewe Co aR SR id fa tee ae ean = a July 28 276,159.40 | 100,000. 00 
LOB MB allscos eee eee aes sae 7.000 | Gravel, bituminous surfaee .. ..-.- j---do...:| 148,819.00 70, 000. 00 
1S0r Sani airicion se ressees see are ns ke DTPOD TE PDAV Clots: cutu tetera te a were does | July 30 349,392.79 | 174, 696. 39 
LS 7eh DASULOD im aste eee acorn oe ent eee a DT 203 ieeee 2 One A Reise setts aes eee oes do....) 191,078. 60 95, 539. 30 
93 |eCAMENON Siac ae ae ee tae eee aeto) = 145721 Concrotecie.t see sae a ee wet eee | July 21) 2417,415. 51 | 2 233, 333. 33 

OO oes Bere ee Se eer TAL oxeldere seeeree con Buea bok ON4OSC IN Rayedst oranen Weve Saher e a. ance | July 10 9,357.87 | 4,678.68 
BYE RRL OU Leer eter eee era's: See rate eae 7b Win SOre = seer ey at ee aie eS OT IBridzerete pee eee ne em ee ...do..../ 10,730.50 | 5,365. 25 
Abe sel ey ages” Ak A Sak I ees | 64 | Norfolk and Nansemond........-. SNOOOS I Coneretet ae see 28 wen. eee eee | July 12 319,352.00 | 159, 676. 00 

; | Sai lipeittsyivania Soe eee eee see 2.990 | Bituminous macadam...-.- eae July 16 80,865.40 | 40,432. 70 
WOSningLONS tee e sacs seseea heh 3s. SOI PSnobomish ees, eeene. Nope aes Bellen ee ae Biid ae) awe Cay akc ae aren | July 8| 23,622.50.) 11,811.25 

MosjOMANOAT Ae ee Seen ee Boe tee tae ASLAOUINGTAVGl ter! See: eee nes 5 eoete Ole ae do.i.. 29, 994. 36 14, 997. 18 
ODE ACLU Gl eee eer cate ae se oe WaGoOe| Harihe waa. speemes on ene aes. | July 15} 279,974.64 | 138, 000. 00 
HARD KACLY Son. feet oe eee. Soe ee SRS PER Bes ie IBTIC gO Ree eee, ean at ae enol ae 19, 800. 00 | 9, 900. 00 
Goa Okanosans cetece 2 so usess Syneeen 17900) Gravel te wie Stes ro eS ee | July 21 35,841.19 | 15, 000. 00 

2 ON PEICr CO sane sceme seas ere ne ace tee On 500Hie ee, CON re nies near seem Ee |...do....| 34,667.60 | 12,750.00 
WVOSb: Vil cloaca ee ee ence ater sees OSH ioRandolplic. sect mee a. eke a A. BOOM NLACACAITIO Swern maint Skee Iie July 13 88,281.60 | 39,040. 00 
Ny iSconsiny S haeok eee a asa Oe he 120s pe Drentnesledisesset eno eee see zee Ue TRLB OF Gravele ose we tO se te = 258 oe | July 9 125,802.79 | 46, 548. 54 

PS4a) UNORU wove cee eee eee ee Aad ack BeOS ONO DSOU SBen ce wee cee ees JN eS 10 see 41,864.69 | 18,000. 00 
1660p | ean sladee esas. seem seee ones se TOON al thins serie aera tans sree ae |...do....; 36,667.51 | ~— 15,500. 00 
ATG Ocontores ape. Fae eee nena HISSOUGravelee css ee ese Pcs | July 10 45,915.98 | 17,000. 00 

\ 105 | Monroe.... : SS 7TbOr KO DRION. a Ore A Pewee ee eee July 13 36, 230.73 | 11, 700. 00 
179 | Waukesha. ..... A= B8601 | Concketosee ment ee ee ene | July 14] . 275,082.58 | 77,000.00 
D2ON LAVICCS Leer center. s ae nae ASLO ATEN eee eR ee tae 2 co. July 27 41,941.36 | 15,000. 00 
LTON POSIT Sere ete ee we en eae es i-S1O> Gravel see ceeeene eee ee onen bee July 30 22,056.30 | 9,378.00 

MPV ONE sete eke - eons s eee SOupEHOUSpringss meen seer Sas eee A oo Brid semate Use at ARRAS oe | July 13 89,100.00 44,550. 00 
PE ed Eh ee eegasbcncnct Sees eer meas 15.100 | Select material..-.-............... | July 19} 187,720.00 | 68,860. 00 
COMMELOD OPIN eS ua Seewea tees fle, pect Ae oe (PS PY Sa SE ey bore | July 14 37,785.00 | 18,892. 50 
EE dae Sone See ak eee eee a Bridgett sims Sra wah PIR ese July 22 14,630.00) —_ 7,315. 00 
OMB LEVEL ODN eee Ree fits eee a 0664 | Select: materiales... bas. .2 eS ee | July 28 22,110.00 | 11,055. 00 
OF Sweetwater. sasee 2.25 Jvc asoceces « LeSIS | Dart hint ee ee aera ae eis ee re July 27 12, 760. 00 | 6, 380. 00 

1 Revised project statements. Amounts given are decreases from those in the original statements. 3 Canceled or withdrawn. 
* Revised project statements. Amounts given are increases from those in the original statements. 
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PROJECT AGREEMENTS EXECUTED IN JULY, 1920. 

Project 

State Broce County. Pre fe Type of construction. pa ps 
signed. | 

a A - li — 

ColoradG:-att.cd. ase ake ee ee 68!) Rio Grande oss sseesenee se eee te 113004) ALAVCL: cans eee eee eer acc ttiee June 30 
ROORGIA 2.5.2.2. een. See ee oe Oli Lowndes =..0c oe ce teen ee cee eee 4:'920))) PAVIDS = J oee ee ewe ce ome eaten oe July 9 | 
LINGIS? 5 Be AER Ge ee eee eee 1=20:1| SWihitosidos tees aac mane areas 22-4 CONCTOUC heen tee meet meee nae noe JUlye ee 

lw) be Salles. eessoetees oe eeaee mao 4.134: |) Eerthioce oso aees eee eee eee -.0O-nees 
LO ERE'G: | oWall: = toe Cae reas ete Cee tees, ore 217072 | CONCECLG sean a aeeenet eeeia eos cee eeedOseeee 

TLR paver million. eee eee later 4.848 | Concrete and brick..............-.|. p00ssa-e 
SEMA Peoria and NMarsnall .t2 sale ee ect cleccrecmcs Concretere- ne searseee ame osc ln 7 00sc2c0 

DCC) eD oy eee C6 0 RE Rs aE otis SEH BROT Cobol he cae do 
(G-15-d) 

1-14 (| Whiteside. 2 5- -seeet ceticseen s alice eeeenaeutaease Osa. sek cee rite ence ae sel 
ee Se eee GO sc boo tes con he eeenbinne calsieiswinmerctsc is sates do 
1-10, |ocaee 6 Co area Se ee ee AB 5 oh Seem ee ocme NaGac do 
11, 16 

Kansas eee eee ee ee hoe Scns ANGEL | Crawiord 22. --ecber cscs eser soe tae 2.981 | Mono brick or concrete 
Main Gis eee Creer a ee ee es ES te 7 | Aroostook 3.500 | Gravel 

DE Nees Co Kee le ee eS ee aR ScoLO wma do 
MICGhi zen erect es eee. ee ee 434 B | Muskegon 13.956 | Concrete 

32) Baraca. wees esc CORE See Meee mide iscieerates Marth. £2. sesaee eee eee eee 1 
Minnesota sean eee rate ck coe SG Ad theirs yee Begone te ey epee a 107480, di Gravelaees oct ss are oan pean July 30 | 
INGISSISSUD Dleetescee = Ronee keke a SLi Bolivars. coca steno Cen aes 4EA70: WW CONCECLOE 2 tmcmneeee nce cienceee cee June 30 

80 || Adams2. 522 ee ree ole coer Gemeeealniceeestene GYAVEl2. 61h ccce tec eeeeeeme cae meee Rid Quen: 
MISSOUNinween. ae nee eee che ame A 38. LS WIss etree eon eee eens Hees |sobar GOSS 1 oe ee Oe ore eee July 13 
IN COLGSK Here os eee emo omen ee san 49A | Thurston and Dakota............- DL 2435 Earths cot cn ne cence ace omeas July 31 

82A-) Garden oc sgesc ck cost see eee Si670misand-clayzeseeareteoe eae meee Pe dOeeee 
Sd Ao} IGLOS yeeeoee cere crete been ce nace }. do 

STA Bul Madison cece sas nsec bones eee ; | 
§8B |} Dodge and Cuming...*..........- 2 
107A | Cass, Lancaster, Saunders......... : 

1234" Richardson hoe ahs eee 5 
| ABD AT Oheyenno me secre heen team area | 
| L2H Donslasieseen oe eto Le eee : 
| BBA NaSaling, Sec) saeet ee ene meee : J 

GLAS Pisces ts eee ee ene: eee 5 Edom 
TOAS Dawes scecenoe tees ste eee eee 14.530 |. 222: Oz Fe eee eee eee ae edosse 

L7 \EANCASHED Se ceeac sc peas ceeeee nee delaceeere seeker eee dOsAds case enet-seaaesec ee eealne dose 
SoA MEGaThold. = Santee eche ect eee ee Dand-clay sees. te eee eae SO ee 
SOA wD) Oe lAGes eee cies we eee eee ere Warth ks soe Soe ce eee dos 

G6 Cherryasseneer series nin pees Sand-clay Ste ccme este kh soneee eres July 31 
VLA Bran icine seep eace tee aerate Warts eee cece meee eee ea Le OMe 
Je Saline andeuancastert smesessee cel ceeeeies alee O28 G28 Son eee Eamets July 30 

‘ | AD NST A AEWA SS Ao Sis Se Bera Coneretes sent ac eset ae scse comes July 31 
INOGEOICarOlinsg ©. ene ec esa eee Seen | LVF Way Osos eter cet eee een eine TOPSOU.c ea seceseeniecie oe eee July 29 

| SLA O Wale ete ee ae ne ek ae ae ee ae Topsoiland concrete or other hard |...do-... 
surface. 

OPAM | Coltnmbiaessecsseeeeete eset eerie LOPSOU2. os ee eeetem ee cere sees pend Ognee 
625 2 Bun Combe seas ee ee ence Bituminous macadam............- aeGlooucs 

614 | Brunswick, New Hanover Concrete cra: Sete cre eee f 
GTA UNashie Cael te ee ak ae ae Asphalt or conerete.......-..2-..- 

EPAINS) Dhan oe ae eS std on eee es Topsoilz.c22tepeck shee ee neo eee 
OL eee 6 Coe ee ae MS re SE ern tree ISAs obec OE RSS Oe a eee en eee 
NOR) Gabarrust -sseosdett cee eereeeeamae | <c ecm Concrotecs cee ernece cece eee eles 
LOU ROCKIN gh ani tees eeeee cere mee ane omens Topsoil. ie eee eee eeeee Le 
eal Kuan Nl) Oakes See ood coordcoap sd |aasdoasese eae Coser SSR eet Reese oe Ha 

| 47 | Guilford Bivuminous surfaceesseseseee sees ee 
BU saa GOUS ches RE Ree ee eee oe eee PERO dozier 7 

| OLN oeeee dO Seat ee cea eee cee Bituminous concrete \ 
D4. WiakOrt ye Cocebee see ecet. tha sere aeons | cements Weatreniteus seeuee sepeeeeeen earns a 

554A | Mecklenburg Bituminous concrete or cement |_..do....- 
and macadam base. 

29: eUnion he eeeenes ieee nctee sence ae | smeeeee ee Topsoil. eee ee. eee eee enn ee pe Ol eee 
63d Suncom bor seess saeee re coee eee 0.073 | Penetration macadam..........-.. July 31 

GU Bw Nash test eee es co chet ssa ee Ee 0.006 | Topeka or concrete.........-.----- dome 
VLBA Stamliee © cece > bey Creve i wm |e eee Topsollcech cen See ee eon eee oe Pd Ole 

30s Unionseesnene BE ee EGE a Pete sees Topsoiland bituminous macadam -}...do..... 
2B SANSOM eke be cee et nee eee 3.896. ||| LOpsOllo. 2 oe ee oe ete eo eeeeeee 
CIA RTE eriOrd osc eee eee eee eerie ees 2'206: Concrete hc keene se smeen mone eacerces 

80A | Montgomery 16.'528 I)" Lopsoileeeaasemen sete eee eee 
SLAG Mitchell ate ceen as eee 5.036 | Rock asphalt 
109 8.584 | Dopsoil sashes ep Mee oe ene en eae ieee 
11 TOL | ncae Chote eer RE A) rs mre Sey Oley ee 

72.B AS tan ly Seeeets See aah eee ee eS ASOLONIE sees Clo ee meter tins onc aeseaa aoe 
Oklahoma.......-....--..-----.+2++- 15:) Washitigton=\) «ccacatedeees cect eee 12:780"| Concrete. .s 26.2 52.8 ecbaar acme July 

AL Mackintosh wae ca seeee ane ene: ae 2787 s Coneretejand erayelesse sme eee ee domes 
24) i OOMANCHOs =e sehen eee eee 5. 950*| Gre vel= sees see ee eee eee dome 
24 Garfieldiva 2 setae se seeruts sae eto 7.164 | Bituminous concrete..........-..- pd Ounce 
20) Kingfisher cee seas e meen see ae ee 1.357 oe oe chs erenien Soe emer ee eae Blane 

A ; DTW RAYE ce Wie nea a On nee L712 eee dOsRee See ee eee ee era oe PdOsees 
SOMiL CAtOliN a. aoc ce ato =e. eee Ale rramptoneen tenes occa cee ee 15. 625 Sand-clay Mea) ahaa Whe So ee July 8 

53 | Charleston and Colleton...........|.......-.- BridgeMes a ceocseee epee enee eal sc rues 
| 36)|* Chesterfield as s.¢ cece seeeene a 11.346 Band: clay and topsoil............. June 30 

435 'GOOreetOwLl: seccneeeee ease ene 16; 849: |\Sand-Clay seems sees ere seat ee ees June 29 
Utah. -...........-222-222-2 22-22 e ee Ou Granditand)| Sau en aee em eeee sen ae eeeeeee Harthi. .< 2535 Meee eece eos ese aee ta July 6 
Virginia... --------++2-- 22-2202 e222 -| ADC, Dinwiddie ee seem mae mena te nae meme aad CONCT EtG Rae nee ee teers May 18 
West Virginia.............--2-.2.-.- 10 "Grants coe sees saaawele sete ao ce ne 8.630 | Earth and water-bound macadam.| July 28 

03; Monongaliaeeercee see cecese ceeeee: 2.120 | Reinforced concrete. ..-:-...-.--.- July 30 
36: Utpshir ste ease ern cree eee oe Oe, 35 0805| :Concratemeee cen seer se aes ya ee ete ee edOieoue 
DO. dh vlore ce ts aan ae ea er ee 1.184 | Bituminous macadam.............|..- Oley re 

755. 6B i Cali Ouie aaa eee eee ae A: 4703): Harti keene 2 mee: doe 
SL Da vlore ect. te 2 seen eee ene 13553: Concrete a cmeteece spat caee ates Baie) eee 
So HELO WiIS 2. oer a een ete eter cet ene 2.000 | Brick on concrete base............|... doses 
87 1 Magoric. 25082 ase cece oes A400. Gravel Sy ee ects ceeick aememen eee ee Cozss=. 

| S85 Wayld.ccnesasse eae eee coon. 2.600 | Earth Pal Oleees 
Ol | Barbounn.. noe cea eee esa e 2.000 | Bituminous macadam eal eee 
O4 lS MavettO nave sce cere pee dee ae OLZOONE Sees do sid Ose 
96's SNIGHOlaS Lec Oa eee eee eee 2.210 | Earth ee CLOLeeas 
21 | uewiss sc ces 0s Soe eee es wee Brick B-fole Ens 
24) restos: ashe eee ee seen lade eee Bituminous macadam... .2..2.-.-.|-.- do.< 
29) | TCO noc. clte cleceteh ere aa ents ate Deere Concrete cod abana eae ee ed0rs-ae 

5 ; 47. Wetzel 5 ojc0 n= tasan Sete ea taecicloo1s| |e en eee renin dO. a Se Rs ieee eee ee d0t-n 
Why GGUS We re rete re eee 52.4 rem ont.) ss:s'ce eee eee tal ee Nopsollzciseeses sere aes meee ee July 9 

Estimated 
cost. 

_ $84, 459.47 
170, 437.45 
80, 737. 96 

140, 602. 98 
824) 246.56 
103, 536. 84 

1 128) 446, 23 
1184, 701. 42 

16, 188. 76 
1 16, 309. 40 
1 31, 789. 78 

242, 460.37 
84/099. 95 
68, 871. 33 

574, 433.34 
1 965, 879. 12 

57,030.05 
80, 393. 16 
1 2, 576. 62 
133, 317.15 
101, 063. 10 
100, 802. 39 
47, 658. 66 
49) 186.77 
97 800. 95 

45,379.77 
69, 744.07 
72, 051. 85 
86, 941.97 
9, 804. 13 

64, 305. 50 
115, 253. 64 
1 21, 697.52 
111,054. 58 
13, 126. 83 
15,745.08 

2 35, 673. 89 
11,502. 14 

2 40, 707. 63 
101, 467.96 
77, 168. 57 

88, 464. 64 
139, 191.32 
118, 690. 00 
19, 803. 86 
127,118. 41 
212,190. 84 
15, 950. 56 
1 4, 956. 96 
1 5, 863. 80 

1 21, 584.12 
119, 109. 37 
1 20, 801. 20 
115, 438. 95 
1 60, 325. 57 

19,413.91 
1 34, 388. 23 
1 13,160. 67 

535.15 
1 34, 872. 09 
70, 470. 89 

100, 159. 44 
185, 823. 02 
131, 796. 39 
55, 191. 64 
65,278. 45 
63, 411. 26 

500, 000. 00 
482, 376. 86 
75, 561.92 

368, 205. 19 
56, 774. 32 
68, 600. 31 

134, 313. 93 
69, 740. 83 
81,511.98 

146, 148. 36 
1 159, 305. 16 

102, 829.03 
118, 036. 00 

49) 000. 00 
1 1) 321. 20 

“147, 440.99 
1 53, 930. 00 
37, 654. 76 

Federal 
aid. 

$42, 229. 73 
85, 218. 72 
40, 368. 98 
69, 541.65 

405, 026.37 
51, 768. 42 

1 59, 680. 88 
1 81, 660. 00 

13,094.38 
18) 154.70 

1 15, 894. 88 

44,722. 50 
42,049.97 
34, 435. 66 

284, 744. 85 
1 116, 512. 44 

25, 000. 00 
40, 151.58 
1 1, 288. 31 
66, 658. 57 
50, 531.55 
50,401. 19 
23, 829. 33 
24, 593. 38 
4,900.47 
22; 689. 88 
34, 872.03 
36, 025. 92 
43, 470.98 
4, 902.06 

32, 152. 75 
57, 626. 82 
1 5, 022. 66 
15, 527.29 
11,563.41 
12,872.54 

2 17, 836.94 
1 751.07 

2 15,940. 00 
50, 733.98 
38, 584. 28 

44, 232. 32 
69, 595. 66 
43, 580.00 
14,901.93 

113, 559. 20 
26,095. 42 

110,188.71 
1 10,792.06 

1 9) 554. 69 
110, 400. 60 
17,719.48 

1 30, 162.78 

1 4,706. 95 
111, 424.05 
137344. 45 

1 267.57 
117, 436.05 
35, 235.44 
44,120.00 
92) 911.51 
65, 398.19 
27, 595. 82 
32; 639. 22 
31, 705. 63 

250, 000. 00 
232) 705. 03 
37, 780. 96 

168, 416. 48 
27; 140.00 
34, 235.79 
44, 817.39 
34, 870.41 
24 000. 00 
73, 074.18 

179, 652. 58 
1788. 34 

29, 950. 00 
31, 120.00 
45, 845. 00 
18, 000. 00 
31, 282.00 
31; 040. 00 
40,000. 00 
28) 520.00 
25,770. 00 
27; 840.00 
33, 480. 00 
247 500. 00 
13; 670. 00 
Lg) 000. 00 

117; 954. 34 
1 26; 965. 00 
18, 827.38 

1 “Modified agreements. 
2 Modified agreements. 

Amounts given : are increases over those in the original agreements. 
Amounts given are decreases from those in the original agreements. 

O 



ROAD PUBLICATIONS OF BUREAU OF PUBLIC ROADS. 
Applicants are urgently Ay hase to ask only for those publications in which 

they are particularly interested. The Department can not undertake to supply com- 
ya sets, nor to send free more than one copy of cars publication to any one person. 

he editions of some of the publications are necessarily limited, and when the Depart- 
ment’s free supply is erhausted and no funds are available for procuring additional 
copies, applicants are referred to the Superintendent of Documents, Government 
Printing Office, this city, who has them for sale at a nominal price, wnder the lawo 
January 12, 1895. Those publications in this list, the Department supply of which is 
ethausted, can only be secured by purchase from the Superintendent of Documents, 
who is not authorized to furnish publications free. 

REPORTS, 

*Report of the Director of the Office of Public Roads for 1916. 5c. 
*Report of the Director of the Office of Public Roads for 1917. 5c. 
Report of the Director of the Bureau of Public Roads for 1918. 
Report of the Chief of the Bureau of Public Roads for 1919. 

DEPARTMENT BULLETINS. 

Dept. Bul. 105. Progress Report of Experiments in Dust Pre- 
vention and Road Preservation, 1913. 

136. Highway Bonds. 
220. Road Models. 
230. Oil Mixed Portland Cement Concrete. 

*249, Portland Cement Concrete Pavements for Coun- 
try Roads. 15c. 

257. Progress Report of Experiments in Dust Pre- 
vention and Road Preservation, 1914. 

314. Methods for the Examination of Bituminous 
Road Materials. 

347. Methods for the Determination of the Physical 
Properties of Road-Building Rock. 

*348. Relation of Mineral Composition and Rock 
Structure to the Physical Properties of Road 
Materials. 10c. 

370. pbs ee of Physical Tests of Road-Building 
ock, 

373. Brick Roads. 
386. Public Road Mileage and Revenues in the 

Middle Atlantic States, 1914. 
387. Public Road Mileage and Revenues in the 

Southern States, 1914. 
388. Public Road Mileage and Revenues in the New 

England States, 1914. 
389. Public Road Mileage and Revenues in the Cen- 

tral, Mountain, and Pacific States, 1914. 
390. Public Road Mileage in the United States, 1914. 

A Summary. 
393. Economic Surveys of County Highway Improve- 

ment. 
407. Progress Reports of Experiments in Dust Pre- 

vention and Road Preservation, 1915. 
414, Convict Labor for Road Work. 

*463, Earth, Sand-Clay, and Gravel Roads. 15c. 
532. The Expansion and Contraction of Concrete and 

Concrete Roads. 
537. The Results of Physical Tests of Road-Building 

Rock in 1916, including all Compression Tests. 
555. Standard Forms for Specifications, Tests, Re- 

orts, and Methods of Sampling for Road 
faterials. 

583. Reports on Experimental Convict Road Camp, 
Fulton County, Ga. 

586. Progress Reports of Experiments in Dust Pre- 
vention and Road Preservation, 1916. 

660. Highway Cost Keeping. 
670. The Results of Physical Tests of Road-Build- 

ing Rock in 1916 and 1917. 
691. Typical Specifications for Bituminous Road 

Materials. 
704. Typical Specifications for Nonbituminous Road 

Materials. 
724. Drainage Methods and Foundations for County 

Roads. 
Public Roads, Vol. I, No. 11. Tests of Road-Building Rock in 

1918. 

OFFICE OF PUBLIC ROADS BULLETINS. 

Bul. *37. Examination and classification of Rocks for Road 
Building, including Physical Properties of Rocks 
with Reference to Their Mineral Composition and 
Structure. (1911.) 5c. 

*43. Highway Bridges and Culverts. (1912.) 15c. 
*45. Data for Use in Designing Culverts-and Short-span 

Bridges. (1913.) 1éc. 

* Department supply exhausted. 

OFFICE OF PUBLIC ROADS CIRCULARS, 

Cir, 89. Progress Report of Experiments with Dust Preventa- 
tives, 1907. 

*90. Progress Report of Experiments in Dust Prevention, 
Road Preservation, and Road Construction, 1908. 5c. 

*92. Progress Report of Experiments in Dust Prevention and 
Road Preservation, 1909. 5c. 

*94. Progress Reports of Experiments in Dust Prevention and 
Road Preservation, 1910. 5c. 

98. Progress Reports of Experiments in Dust Prevention and 
Road Preservation, 1911. 

*99. Progress Reports of Experiments in Dust Prevention and 
Road Preservation, 1912. 5c. 

*100. Typical Specifications for Fabrication and Erection of 
Steel.Highway Bridges. (1913.) 5c. 

OFFICE OF THE SECRETARY CIRCULARS. 

Sec. Cir. 49. Motor Vehicle Registrations and Revenues, 1914. 
52. State Highway Mileage and Expenditures to Janu- 

ary 1, 1915. 
59. Automobile Registrations, Licenses, and Revenues 

in the United States, 1915. 
63. State Highway Mileage and Expenditures to Janu- 

aby LOLG: 
65. Rules and Regulations of the Secretary of Agricul- 

ture for Carrying out the Federal Aid Road Act. 
72. Width of Wagon Tires Recommended for Loads of 

Varying Magnitude on Earth and Gravel Roads. 
73. Automobile Registrations, Licenses, and Revenues 

in the United States, 1916. 
74. State Highway Mileage and Expenditures for the 

Calendar Year 1916. 
77. Experimental Roads in the Vicinity of Washing- 

ton, D. C. 
Public Roads Vol. I, No. 1. Automobile Registrations, Li- 

censes, and Revenues in the 
United States, 1917. 

Vol. I, No. 3. State Highway Mileage and Ex- 
penditures in the United States, 
1917. 

Vol. I, No. 11. Automobile Registrations, Li- 
censes, and Revenues in the 
United States, 1918. 

Vol. II, No. 15. State Highway Mileage and Ex- 
penditures in the United States, 
1918. 

DEPARTMENT CIRCULAR. 
No. 94. TNT as a Blasting Explosive. 

FARMERS’ BULLETINS. 
338. Macadam Roads 

*505. Benefits of Improved Roads. ic. 
597. The Road Drag. 

SEPARATE REPRINTS FROM (THE YEARBOOK. 
Y. B. Sep. *638. State Management of Public Roads; Its Devel- 

opment and Trend. 5c. 
727. Design of Public Roads. 
739. Federal Aid to Highways, 1917. 

REPRINTS FROM THE JOURNAL OF AGRICULTURAL 
RESEARCH. 

ey, 

Vol. 5, No. 17, D-2. Effect of Controllable Variables Upon the 
Penetration Test for Asphalts and 
Asphalt Cements. 

Vol. 5, No. 19, D-3. Relation Between Properties of Hardness 
and Toughness of Road-Building Rock. 

Vol. 5, No. 20, D-4. Apparatus for Measuring the Wear of Con- 
crete Roads. 

Vol. 5, No. 24, D-6. A New Penetration Needle for Use in 
Testing Bituminous Materials. 

Vol. 6, No. 6, D-8. Tests of Three Large-Sized Reinforced- 
Concrete Slabs under Concentrated 
Loading. 

Influence of Grading on the Value of Fine 
Ageregate Used in Portland Cement 
Concrete Road Construction. 

Toughness of Bituminous Aggregates. 
Tests of a Large-Sized Reinforced-Concrete 

Slab Subjected to Eccentric Concen- 
trated Loads. 
Ultra-Microscopic Examination of Dis- 

erse Colloids Present in Bituminous 
oad Materials. 

Vol. 10, No. 5, D-12. 

Vol. 10, No. 7, D-13. 
Vol. 11, No. 10, D-15. 

Vol. 17, No. 4, D-16. 

* Department supply exhausted. 
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